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NLIKE the automobile of yesterday ... at the first 
chill wind of winter, put away to sleep until 
Spring ... improved engine performance, better lubri- 
cants and higher test motor fuels, closed cars and year 
round roads, today has made the motor car a daily 
part of our life. With the automobile came Natural 
Gasoline—an Industry small in the beginning, for the 
daily capacity of the first Hanlon plant built in 1908, 
was only a few barrels per day. Today Hanlon- 
Buchanan supplies domestic, coastwise and foreign 
markets with thousands of barrels of uniform high 
quality Stabilized Natural Gasoline. 
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Market I mprovement 


Brings Advances in 


Pennsylvania Crude 


15-CENT advance in Pennsylvania Grade schedules and a minor ad- 
justment upward applying to small purchases in a Mid-Continent area, 
were the principal developments of the week applying to crude oil. In refin- 
ery markets while many feel that the statistical position of gasoline is show- 


CRUDE PRODUCTION 3,596,000 bbl. daily 
average—up 126,115 bbl. One year 
ago 3,498,024 bbl. 

CRUDE STOCKS 263,820,000 bbl. as of 
November 2—up 1,074,000 bbl. One 
year ago 230,453,000 bbl. 

GASOLINE STOCKS 80,774,000 bbl. as of 
November 2—down 117,000 bbl. One 
year ago 73,550,000 bbl. 

RESIDUAL FUEL-OIL STOCKS 108,199,000 
bbl. as of November 2—down 276,000 
bbl. One year ago 113,749,000 bbl. 

GAS OIL AND DISTILLATES 48,615,000 
bbl. as of November 2—down 278,000 
bbl. One year ago 39,946,000 bbl. 

REFINERY RUNS 3,535,000 bbl. daily week 
ended November 2—down 30,000 bbl. 
One year ago 3,556,000 bbl. 


(Figures for week ended November 9 delayed) 


ing steady improvement, 
price reductions in that prod- 
duct for the 7-day period 
were more important than 
the increases. There were 
no important changes in oth- 
er products with furnace oils 
and other distillate cuts ex- 
periencing a strong seasonal 
demand. 

The Pennsylvania Grade 
advance in the language of 
that area “starts another 
cycle.” Crude-oil and refin- 
ery markets in that section 
are the most sensitive of the 
industry having experienced 
several ups and downs of 
major importance in recent 
years. A year ago Pennsyl- 
vania Grade crude oil and 
lubricating oils were excep- 


tionally strong due largely to a heavy war demand for the oils. Early this 
year the export sales dropped sharply and prices for crude and the lubri- 
cating oils reacted before the half-year was over. As usual the low prices 
brought curtailments in the production of both crude oil and refinery out- 
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put and domestic buying has been more active. Refinery quotations on 
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lubricants have strengthened and this development ac- 
counts for the higher crude posting effective Tuesday. 

The industry generally is keeping in close touch with 
crude-oil-production reports in other areas as the key to 
market trends over the remainder of 1940 and early 1941. 
Conditions by areas up to the first of the month are re- 
vealed in the B. of M. reports covering crude-oil inven- 
tories. For the 4 weeks ending November 2 crude-oil stocks 
in the United States increased 1,269,000 bbl. This gain 
was divided about equally between California and the 
fields east of that state. 


DAILY AVERAGE PRODUCTION FOR WEEK 
Bur. Mines November 

Nov.9 Nov. est. of 

1240 demand allowables 1940 





Arkansas ... 69,375 71,000 69,508 69,175 
I, os ke cee ace 616,250 583,000 571,000 532,750 
Eastern states ........ 105,200 ay 104,700 
Illinois. 344,430 385,000 ...... 348,800 
Kansas eee: t 168,950 186,000 190,000 182,700 
Louisiana ......... 279,990 274,000 279,973 282,085 
North Louisiana . ie eae oaae 67,235 
Louisiana Gulf Coast .. Bee. 4) Ue:0% ‘es 214,850 
I Sse os de os 47,500 51,000 47,175 
Mississippi 16,670 13,800 + 15,300 
Nebraska eRe ee 2,250 
New Mexico 103,770 104,000 104,000 103,780 
Oklahoma . ; or 392,825 413,000 390,000 394,500 
Rocky Mountain states .. 99,060 Lae 95,440 
ND aise ; : 1,350,400 1,291,000 1,304,200 1,241,250 
East Texas CE AG Saal 3 %.00' 301,400 
West Teras ... 228,850 221,150 
North Central T'exas 137,500 128,950 
East Central Texas 77,950 72,300 
Texas Panhandle . 74,200 86,450 
Texas Gulf Coast 357,500 322,350 
Southwest Texas 99,550 108,650 
Total United States 3,597,420 3,570,000 3,469,905 


These general figures do not reveal the important situa- 
tions existing in several areas east of California. While 
there was an increase in crude-oil stocks applying to the 
entire section, important reductions materialized in the 
Appalachian area, Indiana-Illinois, Oklahoma and the 
Rocky Mountain states. During the same period, crude- 
oil stocks in Arkansas, Kansas, South Louisiana and Texas 
increased. More important than the combined increases 
or decreases in other areas was the 2,521,000-bbl. addition 
to the crude-oil inventories of Texas during the 28-day 
period. This gain was scattered throughout the state. 

Since the first of the month the Texas Railroad Com- 
mission has issued an order canceling many of the ex- 
emptions to shutdowns. -If this latest order is enforced and 
there is no offsetting action there should be an immediate 
reduction of around 100,000 bbl. daily in the production of 
the Lone Star State. 
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Henning L. Prentis, Jr., president of the National Association of Manufacturers and of the Armstrong Cork Co.; Robert E. Wilson, 
president, Pan American Petroleum & Transport Co., and head of Petroleum Section, Raw Materials Division, of the Advisory Commis- 


sion to the Council of National Defense, and William ]. Cameron, Ford Motor Co., who were among the general speakers at A.P.I. sessions 


Oil Industry Ready: Theme 
Of A.P.I. Sessions 


HICAGO, Ill., Nov. 12.—The opinion that the oil 
€ industry would battle the antitrust suit of the 
Department of Justice every step of the way was 
freely expressed among the 3,000 oil men attending 
the twenty-first annual meeting of the American 
Petroleum Institute here this week. This opinion 
was based on the fact that the industry, in the 
knowledge of its freedom from guilt, was confident 
that its case could not be other than sustained. 


There was substantial evidence in the informal, 
lobby discussion that the industry entertains no 
thought of a consent decree, such as has terminated 
other industrial antitrust suits brought by the De- 
partment of Justice. The oil industry viewed the 
attitude of Government, as expressed in the terms 
of the suit, as a threat to its established methods 
of operation. A surrender to this attitude would 
mean a revolution in the industry, a revolution that 
might seriously disturb its enviable labor record of 
high wages and short hours and its equally enviable 
production record of constantly providing better 
products at lower prices. The attitude of the men 
at the A.P.I. meeting is that the industry should 
utilize every resource at its command to defend 
this highly creditable record against the threat to 
its maintenance which the federal accusations 
imply. 

It was learned during the meeting that a delay 
had been granted the defendants in the suit in 
which to file their answers. The delay, to January 
15, 1941, was granted by Judge David A. Pine, 
of the United States District Court, for the 
District of Columbia, in which the suit was filed 
September 30. 

Ordinarily defendants in such cases have 20 days 
from the time at which they are subpenaed in 
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which to appear. Most of the 300 defendant compa- 
nies, including parent and subsidiary corporations, 
have been subpenaed, 

The 1941 midyear meeting of the A.P.I. will be 
in Tulsa. San Francisco was selected as the host 
city for the 1941 annual meeting. 


National Defense Stressed 


Three other problems shared in the “off-the- 
record” discussions: National defense and the role 
that oil may be called upon to play in it, the pros- 
pects of demand in 1941, and Illinois. Discussions of 
national-defense problems revealed the industry’s 
high degree of preparedness to meet any require- 
ment which the Government may ask. These discus- 
sions indicated that the industry’s present facilities 
are adequate in every respect to meet defense de- 
mands that might normally be expected of oil and 
that the industry is not only ready but anxious to 
cooperate in meeting any abnormal demands that 
the Government might make. 


The subject of national defense, uppermost in the 
national mind today, was the principal subject of 
the addresses delivered before the Institute’s gen- 
eral sessions. These speakers included the Insti- 
tute’s executive vice president, W. R. Boyd, Jr., who 
spoke in the absence of the president, Axtell J. 
Byles; T. H. Barton, president, Lion Oil Refining 
Co., El Dorado, Ark.; Dr. Robert E. Wilson, in 
charge of the Petroleum Section, Raw Materials Di- 
vision, Advisory Commission to the Council of 
National Defense; W. J. Cameron, Ford Motor Co., 
Detroit, Mich.; H. W. Prentis, Jr., National Associa- 
tion of Manufacturers, New York, and Rep. Martin 
Dies, Texas, chairman of the Dies committee, Wash- 
ington. 


Mr. Boyd brought the subject of national defense 
before the meeting when he disclosed the fact that 
the American Petroleum Institute is undertaking 
an immediate survey of the nation’s gasoline stor- 
age facilities to devise means of safeguarding stocks 
against possible military attack and sabotage. Mr. 
Boyd said that the Institute had accepted an invi- 
tation of the National Defense Commission to un- 
dertake the work, is creating committees represen- 
tative of the entire industry to promote the project 
and is holding informal discussions of survey plans 
during the current meeting. 

Engagement of the petroleum industry’s physi- 
cal, financial and technical capacities in solving the 
aviation-gasoline storage problem was visualized as 
the goal in the program. 

A committee, recommended by the A.P.I. and 
composed of nine of the leading oil men of the na- 
tion, was appointed November 9 at Washington by 
Edward R. Stettinius, Jr., member of the National 
Defense Advisory Commission, to cooperate with 
the Army and Navy in the storage program. Pro- 
tection of military stocks against attack and sabo- 
tage is of first importance. Behind the committee 
appointment, however, was seen the possibility that 
the industry’s resources may be used more exten- 
sively in obtainirg action on the storage program 
which has been delayed repeatedly by red tape in 
Washington for nearly 2 months. 

The committee was created to make specific sur- 
veys and recommendations for vitalizing the mili- 
tary petroleum-storage program. Technical experts 
will be available through members of the commit- 
tee for dealing with the problems that are causing 
the delays in Washington. 

The committee members are: W. S. Farish. presi- 
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dent, Standard Oil Co, (New Jersey); W. S. S. 
Rodgers, president, the Texas Corp.; W. G. Skelly, 
president, Skelly Oil Co.; H. D. Collier, president, 
Standard Oil Co. of California; J. Howard Pew, 
president, Sun Oil Co.; J. C. Hunter, president, Mid- 
Continent Oil and Gas Association; George A. Hill, 
Jr., president, Houston Oil Co.; Henry M. Dawes, 
president, Pure Oil Co., and J. Frank Drake, presi- 
dent, Gulf Oil Corp. 


Industry’s Capacity Adequate 


Capacity of the petroleum industry to meet 
whatever requirements are made upon it by the de- 
fense program again was spread before eyes of 
the public and the oil men attending the A.P.I. 
meeting. 

Colonel Barton and Dr. Wilson, two of the oil 
men among the general session speakers, probed 
facilities of the industry and concluded that they 
are sufficient to serve this nation regardless of 
the nature or extent of the demand, both in peace- 
time and at war. 


“In view of the indispensable position its prod- 
ucts hold,” Colonel Barton declared, “it is well 
that the petroleum industry take inventory of its 
facilities and examine critically its adequacy to 
meet any eventualities which the future may 
bring to these shores. 

“Within the last two decades the number of 
producing oil wells in the United States has near- 
ly doubled. Wells are drilled today five times as 
fast as 10 years ago. Continuous exploration is 
opening new fields, and scientific advancements 
have given us means of restoring productivity 
to old fields.” 

Warning was sounded against a foolish com- 
placency, and Colonel Barton emphasized that the 
industry must roll. up its collective sleeves and 
maintain harmony within the ranks at all times. 
The industry must maintain itself in a state of 
preparedness to cooperate with defense measures 
and to serve whatever duties authorities may: de- 
mand. “From the roustabout on the derrick floor 
to the topmost executive,” Colonel Barton con- 
cluded, “from the sand and mud of derrick- 
studded fields to the draftsman’s desk, the stills 
and laboratories of the refinery, to the busy drive- 
ways of the service station—the petroleum indus- 
try stands eager and prepared to answer Amer- 
ica’s call . . . now, in peace, or in war. Yes, Mr. 
























T. H. BARTON 
Lion Oil Refining Co., guest speaker 
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President, Mr. Congressmen—yes, America—we 
are ready.” 

The industry was urged by Dr. Wilson to in- 
crease its aviation-gasoline producing capacity 
within the next 18 months. Resistance of Britain 
to what Dr. Wilson said seemed almost over- 
whelming odds was possible because of superior 
quantity and quality of aviation gasoline. He re- 
viewed the program of mechanization upon which 
the United States defense plan is predicated and 
again stressed the important role filled by the 
petroleum industry in the complete pattern. 

Demand to date on the petroleum industry 
should not be accepted as typical of the enlarged 
defense requirements, Dr. Wilson warned. He 
repeated the first concern in the program was the 
production of machine tools needed to manufac- 
ture defense equipment in mass quantities. The 
real impact of petroleum demand will not be felt 
until American industry is tooled-up to make the 
planes, tanks, trucks, naval vessels and other 
equipment now on order. 


Synthetic 100-Octane Fuel 


“Coming to the specific refinery products,” Dr. 
Wilson said, “the most probable bottleneck in our 
meeting the Army and Navy demands is also one 
of the most romantic stories of our industry, viz.. 
synthetic 100-octane gasoline. Although the ad- 
vantage of high-octane gasoline in making pos- 
sible higher-compression engines has long been 
understood, the appreciation of its tremendous 
value for aviation purposes is somewhat more 
recent. In aviation, the more efficient high-com- 
pression engines have three advantages—first. a 
smaller fuel load; second, a lighter engine per 
horsepower; and third, less head resistance, due 
both to a smaller engine and a lower cooling load, 
because more heat is converted into work and 
less into heat to be rejected into the atmosphere. 
All of these mean higher speed and/or greater 
load-carrying ability, both of which are almost 
priceless for military purposes. For example, the 
difference of only 25 miles per hour in the top 
speed of two fighting planes gives the control of 
the attack or retreat to the faster plane.” 


The importance of building a stock pile now 
of aviation gasoline, Dr. Wilson pointed out, while 
we do have some surplus capacity seems obvious. 
and a substantial start in this direction has recent- 
ly been made by the Army and Navy. 








A. P. I. Features 


This summary gives the reader 
a quick picture of proceedings at 
the twenty-first annual meeting 
of the American Petroleum Insti- 
tute. As usual, this issue presents 
also several full-length technical 
papers presented at the meeting, 
these starting on Page 100. 

An additional feature of this 
issue is a 10-page history and 
summary of the activities of the 
A.P.I., which starts on Page 89. 

Editorial representatives of 
The Oil and Gas Journal who are 
attending the sessions at Chi- 
cago include C. O. Willson, W. T. 
Ziegenhain, H. F. Simons, and 
J. P. O’Donnell. 








Referring to the desirability of increasing 100- 
octane-gasoline producing capacity, Dr. Wilson 
said he was hopeful that the industry would 
undertake such construction without government 
aid. 

Failure to urge full operation of existing plants 
and cessation of diversion of synthetic products 
to regular motor fuel would constitute a derelec- 
tion of duty to both the industry and Government, 
Dr. Wilson said. Synthetic products, he said, may 
be used in producing 91-octane gasoline which may 
prove a bottleneck when the pilot-training program 
reaches full proportions in about a year from now. 

The only deficiency of the industry in transporta- 
tion visualized as a possibility by Dr. Wilson is in 
tanker capacity. The industry, he pointed out, will 
be called upon at an increasing rate to help elim- 
inate the bottlenecks elsewhere, particularly in the 
manufacture of explosives and synthetic rubber. 


Confirms Bright Forecast 


Confirmation was given to the forecast elsewhere 
in this issue presaging another record demand for 
petroleum in 1941. 

“To date,” Dr. Wilson said, “the total buying of 
petroleum resulting from the defense program has 
been negligible—much less than enough to offset 
the loss of our exports to the continent of Europe. 
However, this demand is on its way. Not only will 
the Army and Navy have steadily increasing de- 
mands for almost every petroleum product, but 
there will also be additional industrial demands and 
demands from men who will have employment for 
the first time in many years. I estimate that by 
this coming spring these increasing demands will. 
on the whole, offset our loss of exports, and there- 
after will increase steadily to a figure substantially 
beyond any total requirements the industy has yet 
seen.” 

Remarks of Dr. Wilson were closed with a plea 
for unity as the only means for overcoming the 
problems and task confronting the people of this 
nation. 

As evidence of the industry’s preparedness, 
Fred van Covern, director of the Institute’s de- 
partment of statistics, estimated that production 
of aviation gasoline has reached 45,000,000 gal 
per month, far in excess of normal requirements. 
In addition, there are stocks on hand of nearly 
240,000,000 gal., greatest in the country’s history. 
Mr. van Covern said that the record consumption 
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MARTIN DIES 
Member of Congress, guest speaker 
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of aviation gasoline in 1939 was less than 0.5 of 1 
per ‘cent of all motor fuel consumed in this 
country. 

“Effect of increased production of aviation fuels 
to be put into storage under expected defense or- 
ders on normai refining operations is uncertain. 
It is possible that 40 to 50 per cent will be base 
stocks from selected crude oils and the remain- 
der a combination of high-octane blending agents. 
Manufacture of large quantities of aviation fuel 
might tend to reduce total yields of gasoline from 
crude oil and thus partly prevent piling up of 
abnormally high motor-fuel stocks next spring,” 
Mr. van Covern declared. 

The inability to see just where it is headed in 
the aviation-gasoline program is a strong influ 
ence in the interest manifested by the petroleum 
industry. 

The advance of 15 cents per barrel in the post- 
ed price for Pennsylvahia Grade crude oil made 
November 12 by South Penn Oil Co. was added 
to the other developments of the week to present 
a generally optimistic outlook. The Pennsylvania 
advance increased Bradford crude to $2 per bar- 
rel and terminated a series of four reductions 
starting last May 22. 


Will Nullify Export Losses 


It was generally conceded that the increase in 
motor-fuel demand next year would completely 
nullify the loss of export markets due to the war. 
This outlook has been repeatedly emphasized by 
Dr. Wilson, who came to Chicago from Washing- 
ton to review the petroleum industry’s ability to 
satisfy all conceivable demands that it may face 
in the defense program. Dr. Wilson reiterated the 
call that may be made upon the industry to help 
overcome bottle necks in other materials such as 
toluene and synthetic rubber. 

The thousands of integral parts that combine 
to make up the petroleum industry were reexam- 
ined in the group sessicns and committee meet- 
ings of the A.P.I. This review of multitudinous 
functions vital to the life and progress of the 
petroleum industry constitutes the nucleus of the 
Institute. The window dressing of general sessions 
and enouncements from directors serve a pur 
pose, but the real vitality of the Institute is de- 
rived from the forum it provides in discussion 
of fundamental matters. 


GEORGE A. HILL, JR. 
Houston Oil Co., vice president for ‘Production, A.P.I. 
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Each year there is a growing volume of tech- 
nical knowledge to be reported and discussed at 
the divisional meetings and committee sessions 
and this meeting was no exception. 

First committee sessions of the annual A.P.l. 
meeting started last Friday and extended through 
most of this week. The number of committee 
meetings is too great for individual listing here, 
but they covered discussions of practically every 
tool used by the industry. 


Technicians Discuss Aviation Fuel 


Production of aviation gasoline received only 
passing attention on the official program of the 
Refining Division, but naturally this subject was 
the most widely discussed by technicians from 
the manufacturing end of the industry. Through 
the papers presented there was found unmistak- 
able evidence that a continuing interest will be 
devoted to greater production of high-octane gas- 
oline. 

The often-expressed belief that nothing much 
can be gained by going higher in octane number 
was entirely discounted by T. A. Boyd and W. G. 
Lovell, engineers from the research laboratories 
of General Motors Corp. at Detroit, Mich. Experi- 
mental data were revealed by these men showing 
that at 20 m.p.h. the use of 100-octane gasoline in 
an automobile engine resulted in an increase of 
40 per cent in the miles-per-gallon performance. 
Supercharging, while not fully explored, appears 
to offer the method for overcoming the barrier 
of mechanical limitations on compression ratios. 

The service requirements on gasoline and diesel 
engines are increasing rapidly and it is the duty 
of refiners and lubricating engineers to overcome 
some of the characteristics in crankcase oils 
which fall short of complete satisfaction. This 
conclusion was reached from a discussion of 
heavy-duty motor oils by H. C. Mougey, General 
Motors engineer. He listed four characteristics of 
an ideal lubricating oil: (1) It would not form 
undesirable deposits by thermal decomposition 
in the combustion chamber; (2) it would not con- 
tain objectionable amounts of easily oxidized 
sludge-forming materials; (3) it would not cor- 
rode bearings nor oxidize in the crankcase, form- 
ing corrosive acids or objectionable amounts of 
insoluble oxidation products; (4) it should have 


7 


]. HOWARD PEW 
Sun Oil Co., vice president for Refining, A.P.I. 











the property of preventing any soot or carbon or 
other decomposition products from sticking to 
the surfaces of the engine parts. This property is 
called “detergency.” 

Addition of 1 to 15 lb. of lecithin, a phosphatide 
obtained from soy beans, per 1,000 bbl. of gasoline 
improves the leaded and unleaded quality and 
stability. The results of tests under various con- 
ditions and with varied stocks were reviewed by 
H. V. Rees, W. S. Quimby, and J. C. D. Ooster. 
hout, of the Texas Co., New York. Use of the 
product also decreased corrosion of storage-tank 
bottoms and reduced aluminum corrosion in ayvi- 
ation-gasoline tanks. 

Development of synthetic gasolines is closely 
associated with the impressive list of chemicals 
now derived from petroleum gases. In addition 
to the well-known alcohols, ketones and esters 
produced from gases formerly used only as fuel, 
the industry now produces on laboratory, pilot- 
plant or commercial scale unsaturated alcohols 
and chlorides, glycerol and its derivatives, and 
butadiene. The review of synthetic chemicals de- 
rived from petroleum was presented by L. Rosen- 
stein, of Shell Chemical Co.. San Francisco. Calif, 


Water Emulsions 


Utilization of water emulsions to effect con- 
tinuous wax-oil separations was described by A. H. 
Schutte, engineer, the Lummus Co., New York. 
The processing time is a matter of minutes and, 
therefore, automatic control is immediately ef- 
fective. Application of the process may be to the 
complete processing of slack wax to semirefined 
grades, or may be used as an adjunct to existing 
sweating equipment. Description was given of 
pilot-plant and commercial-scale results. 

A decrease of 1.6 to 15.5 octane numbers in the 
motor fuel required for trouble-free operation was 
found obtainable by removal of combustion-cham- 
ber deposits. In a paper on “Fuel-Quality Require- 
ments as Affected by Items of Motor Maintenance” 
the authors, H. M. Trimble and K. C. Bottenberg, 
Phillips Petroleum Co., Bartlesville, Okla., found 
also that carburetors determine the volatility 
characteristics of gasoline for trouble-free opera- 
tion. 

Improved performance of automobile engines 
with present-day fuels and a reduction in the 
(Continued on Page 59) 


ERIC V. WEBER 
Eureka Oil Co., vice president for Marketing. A.P.I. 
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PETROLEUM INDUSTRY 


PHOTOGRAPHIC 
SALON 


“CONTACT MAN” 


By Joseph Russo, Dixon, Ill., hung with third award 


“SAVANT” 


By Charles Cox, Bloomingdale, Ohio, hung with fourth award 


“AN OIL TANKER” 


By Hiland Dale Holt, West Hartford, Conn., hung with first award 


“OIL AND WATER” 


By T. K. Shindo, Los Angeles, Calif.. hung with second award 
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TOUR awards and 10 honors have been conferred by the awards judges 

for excellence of 14 among 193 photographs hung in the Petroleum Industry 
Photographic Salon at Chicago. Sponsored jointly by the Photographic Society 
of America and the American Petroleum Institute, the salon will be a feature 
of the Institute’s twenty-first annual meeting. Photographers from all sections 
of the United States and Canada submitted pictures for the salon, first of a 
series planned as a means of encouraging the pictorial interpretation by the 
camera of modern life as reflected by business and industry. 
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Record Demand for Crude 


And Products in 1941 


i year in which the demand for the 
oil industry’s principal product, motor fuel, 
will set a new record is in prospect for 1941. An 
analysis of the major known factors which affect 
motor-fuel consumption indicates that the United 
States oil industry will be called upon to supply 
647,000,000 bbl. of gasoline next year, an increase of 
5.2 per cent from the indicated demand in 1940. 

However, in view of the self-evident fact that 
runs to stills were excessive in 1940, that inven- 
tories of gasoline are now excessive and should be 
reduced and that supplies from sources other than 
crude oil will probably be larger than in this year, 
it is believed that runs to stills should show a much 
more modest increase. To meet the unexpected 
demand for gasoline and in consideration of the 
foregoing it is estimated that runs to stills of 
1,320,000,000 bbl., a daily average of 3,625,000 bbl. 
will be required. This would be an increase of 
slightly less than 2.2 per cent over the indicated 
1940 figure and would also set a new record for the 
industry. 

The 1941 gasoline demand is expected to con- 
sist of 627,000,000 bbl. of domestic demand and 
20,000,000 bbl. of exports, a gain of approximately 
37,000,000 bbl. for the former and a decrease of 
5,000,000 bbl. for the latter. The expected over- 
all gain of 5.2 per cent may seem optimistic in 
view of the fact that the overall demand this year 
is expected to show a gain of but 3 per cent from 
1939. However, the loss of exports accounted for 
the low overall increase this year and this factor 
probably will have been entirely overcome by in- 
creased domestic demand in 1941. 

Actually domestic demand, on the basis of the 
indications of the first three quarters, will run 
6.7 per cent greater this year than it did in 1939. 
In contrast with that percentage gain, the pre- 
dicted domestic demand in 1941 is but 6.27 per cent 


By J. P. O‘DONNELL 


above 1940, almost one-half of one per cent less 
than the actual gain this year. In addition the ex- 
port loss will be proportoinately less severe for 
while the decline in exports this year is indicated 
at 42 per cent, the decline next year is expected 
to be about 20 per cent. 

A comparison of the trends in demand for the 
12 years up to and inciuding 1941 follows: 

(Data in thousands of barrels) 


Year Domestic Export Total 
1941 627,000 20,000 *647,000 
1940 590,000 25,000 *615,000 
1939 552,557 44,559 597,116 
1938 523,003 50,109 573,112 
1937 519,352 38,306 557,65 
1936 481,606 28,646 510,252 
1935 434,810 30,613 465,423 
1934 410,339 24,686 435,025 
1933 380,494 29,321 409,815 
1932 377,791 35,438 413,229 
1931 407,803 45,716 453,559 
65,575 463,184 


1930 397,609 


*Estimated. Other data from U. S. Bureau of Mines. 


Exports Will Be Reduced 


Present indications are that the export demand 
this year will be approximately 25,000,000 bbl, and 
since some of foreign markets which were open 
in the first part of the year are now closed it is 
assumed that exports in the coming year will be 
less than in 1940. The matter of estimating exports 
of gasoline is difficult for they bear little relation 
to domestic demand and vary considerably in the 
course of a single year. During the past 20 years, 
for example, domestic demand with one excep- 
tion showed an increase in each succeeding year 
whereas exports declined in 8 of those years. An- 
other example of the irregularities in exports are 
those to Russia this year. They totaled 75,410 bbl. 
in January, were suspended until August when 
they were 150,693 bbl. and then rose in September 
to 333,477 bbl. 
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United States refiners will have to run 1,320,000 bbl. to stills in 1941 to satisfy the estimated demand (1940 
and 1941 figures estimated by The Oi! and Gas Journal) 
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Under normal conditions, approximately 89 per 
cent of the domestic consumption of gasoline is 
accounted for by motor vehicles so that any change 
in their status is reflected prominently in gasoline 
demand. Thus the principal factors affecting do- 
mestic consumption are the number of cars in use 
and the consumption of motor fuel per vehicle, 
each of which has risen with a fair degree of con- 
sistency over recent years and, it is indicated, will 
do so again in 1941. 

One of the important keys to the number of ve- 
hicles in use is the record of motor-vehicle regis. 
tration. With the exception of depression years, 
this record has shown a steady increase annually. 
For the year ended December 31, 1940, the esti- 
mated number of motor vehicle registrations is 32,- 
375,000 compared with 30,615,087 at the beginning 
of the year, an increase of 5.7 per cent. Compara- 
tive figures on motor vehicle registrations for the 
past 5 years follow: 


Per cent 
Year Total change 
1940 ; *32,375,000 +5.7 
1939 30,615,087 +3.8 
1938 ron , ; 29,485,680 —0.7 
1937 aan ‘ 29,705,220 +5.5 
+7.3 


1936 os ee 28,165,550 
~~ *Estimated. Other data from Automobile Manufac- 
turers Association. 

Other factors to be considered in addition to mo- 
tor-vehicle registration are new-car sales and the 
opinion was voiced at the recent New York auto- 
mobile show that the 1941 model year would wit- 
ness a 10 to 15 per cent gain. The scrapping of old 
cars which averages more than 2,400,000 per year 
and the number of unregistered government-owned 
vehicles which has been growing steadily. The 
consumption of motor fuel per vehicle in use is gov- 
erned principally by economic conditions and the 
various indices of business activity provide an 
indication of how this factor will be affected. With 
the huge national-defense program due to be under 
way in earnest next year, it is certain that business 
activity will increase and that increase should be 
reflected in motor-fuel consumption per car. The 
trend of consumption per vehicle in use over the 
past 5 years is shown in the following table: 


Consumption Per cent 
al.) change 


1940 Ganesan ake si 263s ae +2.2 
i: ae : -. tae +3.3 
1938 5 WNeirag : ~« wee —2.8 
> =e 721 +1.5 


1936 ; 710 +4.8 


*Estimated. Other data from Automobile Manufac- 
turers Association. 


Increased Motor-Fuel Demand 


All factors point to an increase in motor-fuel 
demand, an increase that will, as usual, be met 
principally by an increase in the production of 
gasoline from crude oil. In order to meet the an- 
ticipated 1941 demand, it has been estimated that 
runs to stills of 1,320,000,000 bbl. will be required, 
an increase of 2.17 per cent. The indicated 1941 
total is 2.4 per cent over the indicated daily aver- 
age for the current year which is one day longer. 

Other sources of motor fuel supply will be nat- 
ural gasoline, benzol and, possibly in part, storage 
withdrawals and imports. Imports have been a 
very minor consideration in recent years and this 
year only 79,000 bbl. were imported in the first 9 
months, a small fraction of the 458,900,000 bbl. re- 
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quired to meet demand in that period. For all prac- 
tical purposes, imports can be ignored. 

With the prospect of there being more gasoline 
in storage as of March 31 than would be considered 
economical, it would be desirable for a part of the 
1941 demand to be met from storage. It may be 
assumed that 7,000,000 bbl. of the demand next year 
will be met with gasoline from storage. 

The other sources of motor-fuei supplies will be 
natural gasoline and benzol used as such and nat- 
ural gasoline blended with gasoline from crude 
oil. It is estimated that the amount of natural gas- 
oline and benzol used as such will supply 16,000,000 


bbl. of the motor fuel demand next year and that 
natural gasoline blended at refineries, etc., will 
supply an additional 42,000,000 bbl. A combination 
of motor fuel from these two sources plus the in- 
dicated desirable withdrawals from storage would 
supply a total of 65,000,000 bbl. necessitating the 
production of 582,000,000 bbl. from crude oil. 

The required amount of crude oil to meet this 
demand will depend on the yield of gasoline ob- 
tained. Assuming it to be 44 per cent, it would 
necessitate the processing of 1,320,000,000 bbl. of 
crude oil next year against an estimated total of 
1,292,000,C00 bbl. this year. 


Increased Drilling Activity Is 
Seen for Mid-Continent 


By W. V. HOWARD 


RILLING in the first 10 months of 1940 is 
D running 15 per cent higher than during the 
corresponding period of 1939 due to the influence 
of three main factors. In surveying the prospects 
for 1941, it is necessary to consider whether these 
factors are still operating and whether additional 
factors will affect drilling during the next year. 

Drilling in Kansas and North Texas has in- 
creased materially because of the feeling that 
with declining production in Illinois, there would 
be a greater demand for oil from these areas 
and, possibly, an increase in price. Both the de- 
cline in production and the increase in price in 
Illinois have taken place and further changes 
along the same line may be anticipated so that 
this cause of increased activity continues to 
operate. 

The most important factor affecting drilling is 
lease and offset requirements, the latter of which 
increase with each discovery or extension. 

Based on these factors, there appears to be no 
reason to expect any material change in drilling 
activity over the country as a whole during 1941. 
Individual areas will, however, experience fluctu- 
ations of considerable importance. 


Appalachian Fields 


Almost two-thirds of the increase in drilling ac- 
tivity over 1939 has taken place in the Appa- 
lachian fields. This was due to increases in price 
for Bradford crude during the latter part of 1939; 
and as prices have turned downward in this area. 
drilling has already begun to be curtailed. There 
has been some improvement in conditions as 
evidenced by this week’s rise in crude prices. 

The bright spot in the eastern picture is the 
increasing demand for gas. Not only in the Appa- 
lachian fields, but in Ohio as well, there is great 
activity in the search for gas. The Kanawha field 
of West Virginia is still active, but there is a 
steadily growing search for new fields. With gas 
bringing from 12 to 18 cents per 1,000 cu. ft., 
3,000 to 4,000-ft. wells will pay out even on small 
production. The market is steadily growing and 
the supply diminishing. No lines are contemplated 
at present which would bring in western gas. 


Middle Western Area 


Following the drilling of several dry holes, the 
eastern Ohio deep-gas play has about died out, 
but a new deep-sand play is developing in east- 
ern Kentucky. Activity would increase following 
any discovery in this region, but there is nothing 
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yet in sight to cause any change. Drilling in Mich- 
igan has declined during the past year, and for a 
while it appeared as if the decline would continue 
owing to the lack of discoveries. However, dur- 
ing the past few months new fields have been 
opened up in Allegan, Arenac, and Gladwin coun- 
ties; there have been encouraging showings in 
the Thumb district, and a new gas field in Osce- 
ola County has extended the productive area to 
the north of its former limits. The Bloomingdale 
field has also revived and these discoveries have 
increased the enthusiasm of Michigan operators 


1941 FORECAST 





to the point where they may again reach 1939 
levels next year. 

Indiana activity is up 30 per cent owing to 
drilling in the Griffin-New Harmony area. This 
district is nearly drilled up but a new discovery 
near Vincennes may maintain activity at present 
levels. 


Illinois seems definitely slated for a decline. 
Salem, Louden, and Centralia are practically 
drilled up and no discoveries of comparable mag- 
nitude have been made for 2 years. The number 
of possible large fields is, of course, reduced by 
every dry hole, and there have been many. It 
appears as if Illinois will see a number of small 
pools which will be rapidly drilled up and total 
activity may run as much as 40 per cent below 
1939 and the first 9 months of 1940. The finding 
of oil in the Trenton would probably start a boom 
similar to that in the Devonian last spring. 

The northeastern area as a whole thus seems 
to be due for a reduction in activity of some 2,500 
wells during 1941. 


Forest City Basin and the Dakotas 


The Forest City basin play is still very largely 
one of random wildcatting. Many operators have 
cooled off on the area. Thus, the situation is very 
similar to that in Illinois prior to the discovery 
of the Centralia, Louden, and Salem fields. It is 
unlikely that subsequent history will parallel that 
of Illinois, but there is no reason for believing 
that all of the oil in the area is concentrated in 
the southeast corner of Nebraska. Wildcatting 
will probably continue at present levels, although 
it will probably be close to present production. 
The Nebraska discoveries will also require off- 
sets until the fields are drilled up so that there 
may be an increase in activity in the Forest City 
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basin, even though no additional discoveries are 
made. 


At present, there is a lively lease play in North 
and South Dakota. Drilling will undoubtedly com- 
mence in the spring, but it is not likely that 
the activity will be very great during the next 
year unless a discovery is made by one of the 
early wildcats. Possibly 10 to 15 wells may be 
expected. 


Kansas and Western Nebraska 


Because of the large number of undrilled proven 
locations, Kansas will probably be even more ac- 
tive in 1941 than it has been this year. In fact, 
the increase of 50 per cent in drilling over last 
year may be repeated with the result that 2,400 
completions may be considered possible. Kansas 
can be expected to benefit greatly from a con- 
tinued decline in Illinois activity, particularly if 
it is accompanied by an increase in price. The 
new fields in Kansas are shallower than most re- 
cent discoveries, averaging between 3,000 and 
4,000 ft., so that even with low allowables. drill- 
ing is profitable. 

Activity in Kansas is spreading out in two 
main directions, namely along the northwest- 
southeast Central Kansas uplift, and along a num- 
ber of structural trends at right angles to this 
main arch. The main development has stopped 
at the north edge of Ellis County, but there are 
outpost fields in Rooks, Trego, Phillips, and 
Graham. Some of these will eventually prove to 
be large fields. Provided transportation facilities 
are furnished, this area should be active. As these 
fields are developed, wildcatting will extend 
farther to the northwest into western Nebraska. 


In the more closely drilled portion of the Bar- 
ton arch, there are two additional bases for more 
drilling. Very few of the fields are definitely 
outlined and production is gradually being ex- 
tended with the merging of fields. This is taking 
place in the older pools, such as Silica, Trapp, 
Bemis, Gorham, Hall-Gurney and many others. 
In Ellsworth County, the Stoltenberg-Stratman- 
Wilkins area has had a revival of activity with 
the merging of these fields. This development is 
on the north flank of the arch and may encour- 
age more activity along parallel trends. A second 
reason for activity is the fact that operators are 
twinning wells in search of deeper production. 
These wells, when successful, require offsets. 
Thus there appears to be no reason for a slack- 


ening in activity in the older and more developed 
portion of the arch. 

Development of the crosstrends lags behind 
that of the main arch so that the one which is 
now receiving most attention is in Stafford 
County. The productivity of this area has been 
established by such pools as Zenith and there are 
a number of discoveries which will be centers of 
drilling activity next year. The Stafford County 
trend branches off from Wherry and Silica. Evi- 
dence exists of production on parallel trends 
branching off from Trapp and Bemis. There is 
no reason for believing that production will not 
continue to the southwest of Stafford County. 
The Lerado and Burrton trends have not been 
fully prospected. All of these facts argue for 
great activity in Kansas south of the Barton arch 
next year. 

Hugoton will receive more development as ad- 
ditional demand for gas is made available by new 
pipe-line construction. 


Oklahoma 


Oklahoma’s picture is not so clear as is that of 
Kansas. There appear to be no main trends wait- 
ing for prospecting. Southern Oklahoma has, of 
course, come into prominence as a result of the 
activity in Cumberland, Hewitt, and Montague 
counties, Texas. This district will undoubtedly 
receive a play which may develop into boom 
proportions. 

The Seminole district is still active, with a num- 
ber of extensions and discoveries which will 
maintain drilling in that area at approximately 
present levels. Okfuskee and Creek counties also 
are receiving attention as productive pimples are 
uncovered. 

Farther to the northeast there has been a lull 
in drilling for water flooding, but with any en- 
couragement in the form of increased prices sec- 
ondary-recovery activity will be revived. Okla- 
homa’s most recent major discoveries were along 
the Nemaha ridge which is of great importance 
from El Dorado to Oklahoma City. This ridge has 
been pretty thoroughly drilled up, but between 
it and the old Creek County area, there is a broad 
belt which is becoming more active, especially in 
Lincoln and Payne counties. Wilcox production 
is known to exist in this area in such pools as 
Ramsey and Laffoon. Gas is also being produced 
in greater quantities and activity will probably 
increase in this belt over the next year. 

There has always been some scattered activity 





in western Oklahoma, and this has been reviveq 
to some extent during the past year. Successfy] 
wildcatting in Barber County, Kansas, in recent 
weeks may accelerate drilling in northwestern 
Oklahoma. 


North Central Texas 


The recent discoveries in Montague and Clay 
counties and the wildcat activity throughout the 
Fort Worth basin make an extension of drilling 
activity in North Texas very probable. This wil] 
be offset to some extent by completion of the de 
velopment of the deep sand at K.M.A. Drilling in 
Hull-Silk should continue and there is a tendency, 
to develop deeper sands in all of the old Cisco 
and Canyon fields. The result is that where North 
Texas was a 1,000-ft. area, recent drilling is be. 
tween 3,000 and 5,000 ft., with possibilities of stil} 
deeper drilling into the Bend and Ordovician. 

The West Central area is much less active, and 
a decrease in activity is expected, except in Jones 
County, where new fields are appearing with fai) 
regularity. 


East and East Central Texas 


Drilling in the East Texas field is approaching 
a minimum. It may vary from two to three wells 
a week toa dozen or more, depending on the liber- 
ality of the Railroad Commission in its interpre. 
tation of Rule 37. The remainder of the eastern 
area is less active than in 1939 and there is little 
reason apparent for much increase unless the 
Hawkins area should develop important produc 
tion. 


Arkansas-North Louisiana-East Texas Border 


Activity in Arkansas has fallen off 25 per cent 
from 1939 owing to the drilling up of the Mag- 
nolia field. Prospects for 1941 are that the state's 
drilling will not be very much different from that 
of the present year. North Louisiana, on the other 
hand, has had a 25 per cent increase in activity 
owing to the development of Olla. There are now 
three additional fields in La Salle Parish to be 
drilled up and activity at Olla is increasing. Lis- 
bon and Cotton Valley will probably also experi- 
ence increased drilling to the deeper sands which 
have been discovered during the past few weeks. 
It is entirely possible that activity will increase 
over the area by another 25 per cent or to about 
750 wells in 1941. This is not much greater than 
current drilling. 

The East Texas border is quiet and, except for 
development of the Joaquin distillate and gas 
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Total demand (domestic and export) for gasoline in 1941 will be 647,000,000 bbl. 
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field, will probably remain so, although, naturally, 
a discovery will cause increased drilling. 


Mississippi and Southeast 

Drilling activity at Tinsley has slowed up as 
the field nears complete development, and there 
is nothing now in sight which will stimulate 
drilling next year. A great many wildcats have 
peen drilled with, largely, disappointing results, 
but this drilling has demonstrated mainly that 
geological and geophysical data are insufficient 
to locate structures without slim-hole prospect- 
ing. This new development may easily result in 
the discovery of additional oil, especially as manv 
wildcats have found encouraging shows not only 
in Mississippi but also in Alabama. All told, there 
appears to be no reason to believe that activity 
will decline to much below 150 wells in this area. 


Texas and Louisiana Coastal Area 


Coastal Louisiana has seen a definite increase 
in activity in 1940 and many fields have been 
discovered, as well as extensions and deeper sands 
in old fields. These newly discovered reserves are 
deep, 10,000-ft. wells being by no means uncom- 
mon. None of the new fields appear likely to pre- 
cipitate a drilling boom, with the result that ac- 
tivity will probably continue through the coming 
year at about present levels. 

The Texas Gulf Coast is less active than in 1939 
and the only areas being rapidly drilled up are 
West Ranch and Lolita in Jackson County. This 
steady development will probably continue, so 
that both Louisiana and Texas Gulf Coast may 
have a total of 2,400 wells during the next year. 

Southwest Texas is far more active because of 
shallower drilling and more diversified owner- 
ship. Wade City-Orange Grove, the Wilcox trend 
play in Jim Hogg and Starr counties, and the 
Mirando sand discovery in Webb County will 
probably keep drilling at only slightly lower lev- 
els than at present. The number of wells antici- 
pated in 1941 is about 1,800. 


Permian Basin and Panhandle 


The Permian basin is potentially a very active 
district. Many fields have not been nearly com- 
pletely drilled up and there are enough proven 
locations in Slaughter, Wasson, Goldsmith, Mc- 
Elroy and other fields to allow present activity 
to double during 1941. Low allowables and prices 
combine to restrict this drilling, and it is believed 
that next year’s activity in the West Texas part 
of the basin will be not far from present levels, 
or about 1,750 wells. 

Owing to extension of the Artesia group of 
fields, Eddy County, New Mexico, has becomes in- 
creasingly active of late, but Lea County has 
quieted down with the result that this year’s 
drilling in southeastern New Mexico is at about 
the same level as last year’s. This will probably 
continue through 1941. 

In the Texas Panhandle drilling is up nearly 
50 per cent over 1939. This is due to a growing 
demand for Panhandle oils as well as expiration 
of leases. Potentially, the Panhandle could absorb 
a great deal more drilling, but this will not de- 
velop under present marketing conditions. Next 
year’s drilling will probably be about the same 
as this year’s, namely 600 wells. 


Rocky Mountain States 


The Rocky Mountain states show an increase 
in activity over 1939 and it appears likely that 
this will continue. Cut Bank is being steadily 
drilled up and Kevin-Sunburst is also being 
pushed out by small extensions. This ensures a 
more or less uniform rate of drilling next year. 
In Wyoming, Lance Creek is almost drilled up, 
but Frannie, Cole Creek, and other fields will 
probably be drilled sufficiently to cffset a decline 






NOVEMBER 14, 1940 


here. Salt Creek is experiencing a deepening pro- 
gram, as is also La Barge. In Colorado, there is a 
prospect for an increase over this year owing to 
developments in Moffat, but this will probably 
not be large. Probably 450 wells will cover next 
year’s total for the district. 


California 


This year California will have drilled about 950° 
wells. There have been few discoveries in Cali- 
fornia this year but the Del Valle-Castaic dis- 
covery will stimulate activity there. Declining 
production in the Los Angeles Basin will encour- 
age wildcatting, especially, as a number of tests 
have been successful, as at Athens, Inglewood, 
and East Coyote. The Ford zone in Wilmington 
will probably not be drilled up, although it may 
be started by some operator with the result that 
over 100 new wells will be drilled there in a 
hurry. Tupman is good for another 50 or 60 next 
year. Considering the state as a whole, it seems 
probable that from 900 to 1,000 wells will be 
drilled. 

Conclusions 

With an anticipated increase in demand of 
3% per cent next year, it appears as though 
an unfavorable market trend in lubricating oils 
and the near completion of the Illinois drill- 
ing campaign will reduce drilling in the East 
by some 2,500 wells. To balance this, an increase 
of about 800 wells in Kansas, possibly 400 or 500 
in North Texas, and 150 in North Louisiana ap- 
pears reasonable. The remainder of the country 
appears likely to remain at present levels, with 
possible large increases in West Texas and the 
Panhandle if markets justify the increase. Aver- 
age drilling so far this year has been at the rate 
of 595 wells per week while current activity is 
at about 580 wells. The decline in activity in Penn- 
sylvania and Illinois has already become effec- 
tive so that the average figure of 580 wells per 
week appears to be the reasonable expectation 
next year, barring of course a drilling boom fol- 
lowing a major discovery which may take place 
at any time. 





Oil Industry Ready: Theme 
Of A. P. |. Sessions 


(Continued from Page 54) 


number of cases in which detonation is obtained 
with today’s fuels was reported possible by cor- 
rect spark timing. The conclusions reached by 
R. J. Greenshields and L. E. Hebl, Shell Oil Co., 
Inc., Wood River, lll., were that the increase of 
9 to 13 octane numbers to maintain maximum 
power at full load is not justified at the present 
time. 

The Polyform process for producing high yields 
of motor fuels with C.F.R.-A.S.T.M. octanes from 
70 to 80, described in detail in The Oil and Gas 
Journal, September 12, Page 52, was reviewed be- 
fore the Refining Division. J. E. Bogk, Phillips 
Petroleum Co., Povl Ostergaard, Gulf Oil Corp., 
and E. R. Smoley, the Lummus Co., presented 
the paper. They told how the dilution of naph- 
tha with propanes and butanes has a pronounced 
physical effect on reforming, permitting increased 
conversion per pass with less tendency to coking. 

A new laboratory method of distillation which 
makes possible more exact separation of. hydro- 
carbon fractions was described before one of the 
refining-division sessions. The process is called 
“azeotropic distillation” and the more minute sep- 
aration possible, particularly of fractions having 
approximately the same boiling range, is of grow- 
ing importance in chemical synthesis. Frederick 


1941 FORECAST 





D. Rossini, Beveridge J. Mair and Augustus Glas- 
gow, Jr., National Bureau of Standards, prepared 
the paper. The process involves addition of a third 
substance which will alter the boiling points of both 
original substances and thus allow sharp separa- 
tion. 

Large quantities of oil have been conserved and 
mecre will be saved in the future by the growing 
knowledge of behavior within the reservoir. R. D. 
Wyckoff and M. Muskat, both of Gulf Research & 
Development Co., Pittsburgh, Pa., in two papers, 
reviewed and correlated the known data bearing 
on conditions in the oil sand itself. 

Some phases of the fundamental research into 
the basic behavior patterns of the thousands of 
hydrocarbons which combine to make up crude 
oil, and which ultimately affect its recovery, were 
discussed by W. N. Lacey, of California Institute 
of Technology, Pasadena, Calif. The discussion, 
touching on multiple liquid phases in hydrocarbon 
solutions and particularly the separation of asphal- 
tic material during production processes, was a 
partial interim report on the progress of the 
Institute’s research project No. 37, directed by Dr. 
Lacey. 


Corrosion-Test Program 


Results of a 10-year soil-corrosion-test program 
were outlined by K. H. Logan, chief of the under- 
ground-corrosion section of the National Bureau of 
Standards. The important revelation was that the 
amount of protection afforded by many coatings 
was not uniform even under nominally the same 
conditions. 

W. H. Carson, dean of the college of engineer- 
ing, University of Oklahoma, Norman, Okla., and 
E. E. Ambrosius, associate professor, described the 
progress in research on oil meters. Report was 
made on the accuracy and durability of 10 types of 
meters. 

Application of modern-instrument techniques to 
continuous drilling promises to make possible the 
more successful comletion of many wells, the pro- 
duction division was told by J. T. Hayward, Barns- 
dall Research Corp., Tulsa. Through the use of 
newly perfected instruments, Mr. Hayward re- 
lated, minute traces of the character of the under- 
ground formations penetrated by the drill can be 
detected in the cuttings. Details were given on the 
mounting of instruments on trailers which can be 
moved from well to well and the application of test 
results were given by Mr. Hayward. 

Other speakers at Thursday morning’s session 
of the Production Division included W. W. Moore, 
Tulsa, who described the hydraulics of mud-circu- 
lating systems, and J. U. Teague, Hogg Oil Co., 
Houston, Tex., who spoke on “Economics of Con- 
trolling Water Produced with Oil.” More economi- 
cal drilling operations can be conducted when the 
actual hydraulics of this circulation are understood, 
Mr. Moore declared. In many wells, he said, the 
overall mechanical efficiency of the mud-circulat- 
ing system can be improved materially and drilling 
costs lowered by a consideration of these factors. 

Mr. Teague discussed the six major considera- 
tions involved in determining an oil-well produc- 
ing program when water begins to encroach on the 
subterranean oil sand, including the alternative 
possibilities of treating the oil-water mixture un- 
derground and leaving it there, or bringing it to 
the surface with the oil and there making the sep- 
aration. 

An automatic fire extinguisher built into tank 
trucks, which may prove as revolutionary in the 
field of automotive transportation as was the 
sprinkler to commercial buildings, was explained to 
transportation experts by J. F. Winchester, Stand- 
ard Oil Co. of New Jersey. The device, he said, is 
still in an experimental stage, but if it proves as 


successful as is now indicated it will be a boon to- 


the industry. 
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S . . . FROM THE NEWS 





THE ANSWER: A perusal of the technical and economic papers 
presented this week at the A.P.I. meeting is suggested for anyone 
who doubts that the petroleum industry is not fully prepared to 


do its part in this country’s defense program. 


IF: If the Texas Railroad Commission enforces its latest ruling 
canceling exemptions to shutdowns and special allowables cease 


the Lone Star situation will look better the last half of November. 


DARK GLASS REMOVER: Assurance that the petroleum indus- 
try in this country will have a record demand for crude oil and 
practically all refinery products including many specialties in 


1941 should cause many to remove their dark glasses. 


MORE PLANES THAN CARS: An aviation enthusiast and de- 
signer of note predicted this week there would soon be as many 
planes in the United States as pleasure cars. He says manufac- 
turers are working toward making an engine costing $100, weigh- 
ing 100 lb., using 100-octane gasoline, and able to propel a plane 
at 100 m.p.h. 


NO REST: Refiners who have lain awake nights for years fig- 
uring how they could keep abreast of the octane race will get 
little consolation from an A.P.I. paper explaining that the auto- 
mobile industry wants 


still higher antiknock 


THREAT OR PROMISE: A current argument among oil Oper- 
ators is whether or not Secretary Ickes’ resignation should be 


considered a threat or a promise. 


SOME ENGINE: An air-cooled airplane engine is on the drafting 
board of a manufacturer which if built will develop 25,000 hp. 
This is five times the power consumed by any one of the larger 


streamlined trains. 


REVALUATION: The Rumanian earthquake, implying a serious 
threat to Axis oil supplies, is a force over which dictators have 
no control and may seriously weaken their efforts looking toward 


world dominion. 


AT LONG LAST: Government bureaus have finally agreed upon 
a storage goal of 3,000,000 bbl. of 100-octane gasoline by the end 
of 1941. The industry feels grateful for the decision even though 


the figure is 60 per cent less than originally talked. 


NEW COST BASIS: A truck operator who has standardized on 
the use of diesel-engine power is suggesting the refining industry 
charge for oil on the ton-mile basis of service instead of the per- 
gallon basis. He says this will promote closer cooperation among 

the diesel-engine manv- 


facturer, oil supplier, and 





fuels than it now has. 


GETTING READY: A\!- 
though California's de- 
mand for natural gas is 
now supplied from the 
oil fields, a number of 
dry-gas fields are being 


developed for future use. 


QUESTION: Substantial 
quantities of high-octane 
motor fuel have been 
shipped to the U.S.S.R. in 
recent months. The ques- 
tion now arises whether 
these shipments stopped 
_ there or continued on to 


Germany. operate on fuel costing 14 cents per hour 
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INNOVATION IN PIPE BENDING ... 





Unusual equipment has been devised for cold bending 12-in. pipe laid by the stovepiping 
method. This has been used by C. S. Foreman Co., contractor, laying a 9¥2-mile line with pipe 
furnished in 50-ft. joints, for a line for Lincoln Nebraska Gas Co. Diesel tractors on the job 


the customer of both. 


NEXT: Petroleum chem- 
ists report the manufac- 
ture of ammonia and oth- 
er nitrogen compounds 
beginning with the crack- 
ing of natural gas. An- 
other contribution to the 


defense program. 


TAX THREAT: The oil 
industry has _ always 
been outstanding in op- 
portunities for the small 
operator. The new fed- 
eral-tax law is a threat to 
continuance of that desir- 


aktle situation. 


THE OIL AND GAS JOURNAL 
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Excess-Profits Tax Strikes Most 


At Medium-Sized Industries 


HE purpose of this brief article is to set forth 
aed of the more important provisions of the 
Second Revenue Act of 1940, which was signed by 
the president on October 8, 1940. This act includes 
seven titles, only two of which will be dealt with 
here. The remaining five titles include provision 
for special amortization of facilities necessary 
for national defense; provision for suspension of 
the Vinson-Trammell Act restricting profits upon 
the construction of naval vessels, etc.; provisions 
clarifying the law with respect to what consti- 
tutes earnings and profits of a corporation; pro- 
visions establishing a new system of insurance 
for persons in the active service of our land and 
naval forces; and provisions relating to credit 
against the federal unemployment tax by reason 
of late payments into a state unemployment fund. 


Corporation Income Tax 


Title 1 of the Second Revenue Act of 1940 
amends Section 13(b) of the Internal Revenue 
Code so as to increase to 24 per cent the nor- 
mal tax rate on corporations whose net income is 
in excess of $25,000 and is applicable to taxable 
years beginning after December 31, 1939. 

While much of that which has been written and 
discussed to date concerning this new tax act has 
had to do with the computation of excess prof- 
its, profits credits, and the resulting taxes, i' 
should be noted here that the increase in the 
normal income-tax rates of corporations for 1940 
will apply whether or not any so-called excess- 
profits taxes will result. It means that every cor- 
poration earning over $25,000 will find a total 
per cent increase in its normal tax bill for 1940 
of from 26 to 45 per cent over 1939, and the ex- 
cess-profits tax may pile on top of that. 


Excess-Profits Tax 

The new excess-profits act of 1940 is likewise 
applicable only to taxable years beginning after 
December 31, 1939. Corporations whose fiscal year 
began in 1939 and ended in 1940 will not be called 
upon to reckon a tax under this act until after 
their fiscal vear ending in 1941. This act is pat- 
terned to some extent after the excess-profits 
taxes which were in effect from 1917 to 1921. It 
is not to be confused with the excess-profits act 
which is a complement to the capital-stock tax 
and which is now designated “declared value 
excess-profits tax.” 

The tax is based upon the adjusted excess- 
profits net income in graduated brackets at the 
following rates: 


Rate 
Bracket— per cent 
Up to $20,000 ‘ ee 25 
Next 30,000 ‘ ans 30 
Next 50,009 Sanaa a 35 
Next 150,000 ; ; 40 
Next 250,000 ; 45 
Over 500,000 - xii 


Generally speaking, all corporations which are 
subject to the provisions of the income-tax law 
are also subject to the excess-profits tax, depend- 
ing of course in the latter instance upon the evx- 
istence of excess-profits net income. 


Excess-Profits Net Income 


In determining the amount of excess-profits net 
income, several possible adjustments must be 
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This analysis of the new excess-prof- 
its tax is designed especially to review 
the provisions inimical to the “middle” 
class in the oil industry. It is supple- 
mentary to a previous review in The 
O'l and Gas Journal, October 3, Page 
22, which analyzed the excess-profits 
tax from a standpoint of the integrated 
companies upon which the adverse 
impact will be at a minimum. 

Study of the excess-profits provisions 
of the Second Revenue Act reveals that 
medium-size companies in the oil in- 
dustry will suffer the most under con- 
ditions of improved earnings. 








taken into consideration after beginning with the 
amount of normal-tax net income. In this connec- 
tion regard must be given to the method which 
may be employed in determining the excess- 
profits credit. If this credit is to be determined 
on the basis of the so-called income method, one 
set of adjustments must be used in arriving at 
the excess-profits net income of the current year. 
If the invested-capital method is used in deter- 
mining the excess-profits credit, certain additional 
adjustments must be made to the normal-tax net 
income of the current year. The following adjust- 
ments shall be made to the normal-tax net income 
if the taxpayer uses the income method in de- 
termining its excess-profits credit: 


Excess-Profit Credit 


1. The regular normal income tax shall be de- 
ducted. 

2. Long-term capital gains and losses shall be 
excluded. 

3. Income from the discharge or retirement of 
bonds and other obligations shall be excluded. 

4. AAA refunds and interest shall be excluded. 

5. Bad-debt recoveries where the bad debt was 
allowable in any year prior to 1940 shall be ex- 
cluded. 

6. Credit for the full amount of dividends re- 
ceived on stock of domestic corporations shall b> 
allowed. 

In addition to the foregoing adjustments which 
are required under the income method, the fol- 
lowing additional adjustments shall be made if 
the taxpayer uses the invested-capital method in 
determining its excess-profits credit: 

1. If borrowed capital is used in the determina- 
tion of invested capital, then only 50 per cent of 
the interest paid thereon during the current year 
shall be permitted as a deduction. 

2. If the taxpayer has elected to treat govern- 
ment obligations as an admissible asset in its in- 
vested capital, it must report the full amount of 
interest thereon for excess-profits tax purposes. 

All domestic corporations which were in exist- 
ence prior to January 1, 1940, may elect to com 


pute their excess-profits credit under (1) the in- 
come method, or (2) the invested-capital method. 
All other domestic corporations must use the in- 
vested-capital method. Provision is also made in 
the law to the effect that if a corporation does 
not file a timely return it must use the invested- 
capital method. Also, if it fails to designate which 
method it has elected to use the commissioner 
shall prescribe the invested-capital method for it. 


Credit Based on Income 


A corporation which elects to use this method 
is entitled to an excess-profits credit arrived at 
as follows: 

(1) Ninety-five per cent of its average base- 
period net income; (2) plus 8 per cent of its net- 
capital additions; or (3) minus 6 per cent of its 
net-capital reductions. 

The base-period years for corporations operat- 
ing on a calendar year are the years 1936, 1937, 
1938, and 1939. Technically, however, the base 
period comprises the taxable years beginning 
after December 31, 1935, and before January 1, 
1940. In respect to each of the years in the base 
period, substantially similar adjustments must be 
made to the normal-tax net income of such years 
as are required to be made to the normal-tax net 
income of the current year. Certain other adjust- 
ments are of considerable importance: 

1. Deduction is not required for losses resulting 
from fire, storm, shipwreck, or other casualty, or 
from demolition, abandonment or loss of useful 
value of property. 

2. Claims, awards and judgments are not re- 
quired to be deducted if such payments are ab- 
normal in the light of the taxpayer’s business, 
either by reason of their character or amount as 
compared with the four previous taxable years. 

3. Intangible drilling and development costs in 
the case of oil or gas mines are not required as 
a deduction to the extent that they are abnormal 
in character or amount as compared with the four 
previous taxable years. 


Method of Computation 


After the normal-tax net income for each of the 
base-period years has been properly adjusted with 
respect to all of the factors provided in the act, 
certain of which have been referred to above, 
the result for each of the years is known as the 
excess-profits net income for such year. The aver- 
age base-period net income for purposes of the 
excess-profits credit is determined by dividing the 
sum of the excess-profits net income for each of 
the base-period years by four. If one of the base- 
period years resulted in a loss, then the results 
for that year shall be stated at zero and the aver- 
age base-period net income wili be the sum of 
the three profitable base-years divided by four. 
If, however, more than one of the base years re- 
sulted in a loss, then the year of greatest loss 
shall be stated at zero and the loss of the other 
year or years shall be included in determining 
the average base-period net income. 

If the corporation was not in existence during 
the entire 4 years of the base period, then for 
each year during which it was not in existence 
it shall be accorded a constructive excess-profits 
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net income equal to 8 per cent of the daily in- 
vested capital for the first day of its first taxable 
year beginning after December 31, 1939. 

After the average base-period net income is ar- 
rived at along the lines above stated, 95 per cent 
thereof is taken as the starting point in arriving 
at the excess-profits credit. To this amount is add- 
ed 8 per cent of the net capital additions during 
the current year. These additions include, among 
other things, money and property paid in for 
stock, or as paid-in surplus, or as contributions 
to capital. Conversely, if there have been net: 
capital reductions during the year, 6 per cent 
thereof must be deducted in arriving at the 
excess-profits credit. Both the percentage of in- 
crease in respect of capital additions and the per- 
centage of decrease in respect of capital reduc- 
tions shall be figured on a daily basis to the ex- 
tent applicable to the current year. 


Credit Based on Invested Capital 


If the taxpayer elects to use the invested-capital 
method in determining its excess-profits credit 
it will be entitled to a basic credit in an amount 
equal to 8 per cent of its invested capital for the 
taxable year. Invested capital is taken, to mean 
the average invested capital of the caiianen: 
that is, the aggregate of the daily invested capital 
for each day of the taxable year divided by the 
number of days in the taxable year (after due re- 
gard to the treatment of inadmissible assets). 
The commissioner is authorized to prescribe by 
regulations a method other than a daily basis, one 
that might be applied where the difference would 
not exceed $1,000. 

Daily invested capital includes both equity 
invested capital and borrowed invested capital. 

Generally speaking, equity invested capital in- 
cludes the following: 

1. Money previously paid in for stock, or as 
paid-in surplus, or as a contribution to capital. 

2. Property previously paid in for stock or as 
paid-in surplus, or as a contribution to capital (at 
its proper basis). 

3. Accumulated earnings and profits at the be- 
ginning of the taxable year. 

The sum of the above items is to be reduced by: 

1. Distributions in previous years not out of 
accumulated earnings and profits. 

2. Distributions during the taxable year not out 
of earnings and profits of the taxable year. 


Distribution Deductions 


If a distribution is made during the first 60 days 
of the taxable year, it will generally be consid- 
ered to have been made on the last day of the 
preceding taxable year and therefore will reduce 
the amount of the accumulated earnings and prof- 
its at the beginning of the year. This provision 
applies to taxable years beginning after Decem- 
ber 31, 1940. 

A taxpayer’s invested capital, in addition to the 
foregoing items which comprise the so-called 
equity invested capital, may also include an 
amount resulting from its borrowed capital. The 
borrowed invested capital for any day of anv 
taxable year is determined as of the. beginning 
of that day and is an amount equal to 50 per cent 
of the corporation’s borrowed capital for that day. 
Borrowed invested capital consists of the out- 
standing indebtedness of the corporation which 
is evidenced by a bond, note, bill of exchange, 
debenture, certificate of indebtedness, mortgage, 
or deed of trust. Due to provision in the act for 
the computation of daily invested capital, it fol- 
lows that corporations with many changes in 
notes payable and other borrowed-capital accounts 
will have an extremety difficult task in prepar- 
ing invested-capital schedules. 

Previous reference has been made to the term 
inadmissible assets which means (1) stock in cor- 
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porations, and (2) government obligations, any 
part of the interest from which is excludible from 
gross income. After all other adjustments are 
made the average adjusted capital must be re- 
duced by a percentage thereof equal to the ratio 
of the total inadmissible assets to the total of all 
assets. The taxpayer may elect to treat all of its 
holdings of government obligations as admissible 
rather than inadmissible assets, thus increasing 
its excess-profits credit. But if it elects to do so, 
it must report the full amount of the interest for 
excess-profits-tax purposes although the interest 
remains exempt from the normal tax. 


Adjusted Net Income 


The rates of tax set forth in the early part of 
this article are applied to the adjusted excess- 
profits net income which is defined in the act 
as the excess-profits net income minus the sum of: 

1. A specific exemption of $5,000. 

2. The excess-profits-tax credit (determined un- 
der the income method, or the invested-capital 
method above described); and . 

3. In the case of normal-tax income for the tax- 
able year of not more than $25,000 the excess of 
the excess-profits credit for the preceding year 
(if beginning after December 31, 1939) over the 
excess-profits net income for such year. 


Abnormalities in Income 


Section 721 of the act provides that if the in- 
come of the taxpayer is abnormal by reason of 
the inclusion therein of certain types of income 
mentioned below, then the commissioner is 
authorized to redetermine the amount of said in- 
come with the view of allocating some part there- 
of to preceding or future taxable years. Six classes 
of items which may have a bearing on producing 
abnormalities are set forth in the act as follows: 

(a) Arising out of a claim, award, judgment, 
or decree, or interest on any of the foregoing; or 

(b) Constituting an amount payable under a 
contract the performance of which required more 
than 12 months; or 

(c) Resulting from exploration, discovery, pros- 
pecting, research, or development of tangible 
property, patents, formulas, or processes, or any 
combination of the foregoing, extending over a 
period of more than 12 months; or 

(d) Includible in gross income for the taxable 
year rather than for a different taxable year by 








reason of a change in the taxpayer’s accounting 
period or method of accounting; or 

(e) In the case of a lessor of real property, 
amounts included in gross income for the taxable 
year by reason of the termination of the lease; or 

(f) Dividends on stock of foreign corporations. 
except foreign personal holding companies. 

Undoubtedly this section will give rise to many 
problems in the administration of the act. 


Miscellaneous Provisions 


With certain exceptions corporations in an affilj- 
ated group are permitted but not required to 
make a consolidated return for the purposes of 
the excess-profits tax. In this connection corpora- 
tions are considered to be an affiliated group if 
connected through stock ownership with a com- 
mon parent corporation which is one of the af- 
filiated group, and (1) at least 95 per cent of each 
class of stock of each of the corporations except 
the common parent corporation is owned directly 
by one or more of the other corporations includ- 
ed in the group, and (2) the common parent cor- 
poration owns directly at least 95 per cent of 
each class of the stock of at least one of the other 
includible corporations. 

Sections 740 to 752, inclusive, deal with the 
matter of computing the excess-profits credit of 
a taxpayer on the average-earning plan, the base- 
period experience of which includes assets ac- 
quired in certain types of so-called tax-free reor- 
ganizations. The provisions of these sections re- 
lating to corporations in this situation are ex. 
tremely technical and involved, and would re. 
quire more time and space to analyze than can 
be stated in this article. 

It is not deemed practical at this early date 
to discuss any of the provisions of the act as 
they might particularly apply to the oil industry. 
Attention is called, however, to the section deal- 
ing with abnormalities in income in the taxable 
year and to the section dealing with the compu- 
tation of the base-period earnings with particular 
reference to the matter of intangible drilling and 
development costs. Some relief may ultimately be 
afforded to certain corporations in the oil indus- 
try whose net income may be found to be abnor- 
mal in any particular year. Otherwise, it present- 
ly appears that corporations in the oil industry 
both large and small will feel the burden of 
this act. 


Pennsylvania Crude Market 
Hits Comeback Trail 


IL CITY, Pa., Nov. 12.—The Pennsylvania 
O crude-oil market started its comeback Novem- 
ber 12 when South Penn Oil Co, posted an advance 
of 15 cents per barrel for Bradford-Allegany, South- 
west Pennsylvania and Eureka grades. The ad- 
vance lifted Bradford-Allegany crude to $2; South- 
west Pennsylvania to $1.65 and Eureka to $1.59 a 
barrel. 

Even more significant than the 15-cent per barrel 
increase was that the advance interrupted a series 
of four consecutive reductions starting from $2.75 
for Bradford crude on January 1, down to $2.50 on 
May 22, $2.25 on June 18, $2 on July 12, and $1.85 
on August 28. Eureka crude dropped from $2.34 
on January 1 to $2.09 on May 22, $1.84 on June 18, 
$1.59 on July 12, and $1.44 on August 28. South- 
western Pennsylvanian oil dropped from $2.40 on 











January 1 by the same stages to $1.50 on August 28. 

The Pennsylvania crude market climbed rapidly 
during the final quarter of 1939 on the surge of 
export demand just after the war started. The 
decline of export trade was precipitous after the 
first quarter of this year causing the reductions 
totaling 90 cents. 

In recent weeks the demand for gasoline and 
fuel oil has been brisk in western Pennsylvania. 
Movement of neutral oils has been satisfactory, but 
prices are unchanged. 

Natural depletion of production in Illinois has 
eased the pressure from extraneous refining cen- 
ters. 

Cylinder oils have been in firm demand in re- 
cent weeks due to the expansion of activity in the 
heavy industrial plants. 
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A\s Regards Outlook 


What about 1941? 


The answer to this question will be uppermost in 
the minds of hundreds from all parts of the country and 
many foreign lands as they meet in Chicago this week. 

Those whose outlook may have been darkened by 
recent developments both within and outside the industry 
should give consideration to the most vital statistics of 
the business of which they are a part. 

While operators including those who serve them 
naturally center their attention on day-to-day production 
reports, economists are more concerned with the long- 
range consumption trends. If they can see a continuing 
demand for the industry’s products they know that any 
current indispositions can be quickly remedied. 

As to the coming year, another record demand for 
crude oil and refinery products is assured. 

The only “ifs” have to do with how large this in- 
crease will be and these in turn are largely dependent 
on war developments. While it is not feasible to project 
the European hostilities in relation to oil purchases, in- 
creases in export demands from this country next year 
are more probable than further decreases. 

Every major change in war fronts so far has re- 
stricted oil markets. Conquered peoples are existing on a 
small fraction of their needs, belligerents have restricted 
civilian use and the neighboring neutrals, fearful as to 
the future, are conserving their limited supplies. 

This situation cannot continue indefinitely. People 
at war or at peace must have petroleum and its avail- 
ability in the Eastern Hemisphere may shortly determine 
the final outcome of the war. In the meanwhile any 
losses in world oil markets are certain to be temporary. 

Fortunately, the course of the oil industry in this 
country next year as in the past will be largely deter- 
mined by conditions within its own borders. 


While Europe has seen its petroleum markets con- 
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tract, demands in the United States and the Western 
Hemisphere generally have expanded. So far as this 
country is concerned, its domestic gains have greatly ex- 
ceeded the export losses and a continuance of that condi- 
tion is in prospect for the coming year. 

The record number of motor vehicles which will 
be in operation at the close of this year and the new-car 
production schedule for the following 12 months point to 
a domestic gasoline demand in 1941 of more than 625,- 
000,000 bbl., representing a 50 per cent gain over 10 
years ago. 

Gasoline exports will bring the total motor-fuel 
requirements next year to approximately 650 million bar- 
rels, a gain of 5 per cent over the record-breaking year 
now closing. 

This assured demand for gasoline and other prod- 
ucts is in no sense a defense-program market. 

It is a continuance of trends of the past based on 
peacetime activities which have brought the petroleum 
industry more and more outlets with a larger per capita 
consumption by old and new customers. 

While growth in motor-fuel consumption is out- 
standing, consumer needs of practically all of the prin- 
cipal fractions of a barrel of crude oil are greater. To 
these can be added the ever-growing petroleum chemical 
industry which will shortly become a major enterprise. 

A 5 per cent gain in gasoline requirements does 
not of course mean similar increases in demand for all 
other products and crude oil. Right now there is the neces- 
sity of adjusting operations in order to liquidate excess 
inventory positions brought about by operators who in- 
sisted on overproducing this year’s highly satisfactory 
requirements. 

Most of these adjustments can be made over the 
remainder of the year and the industry made ready for 
the profitable handling of 1941's 1%-billion-barrel market. 
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TEXAS 


EXCLUSIVE OF EXEMPTIONS GRANTED the Cay- 
uga and Eureka Heights fields, the Railroad Commis- 
sion on Saturday calculated the exemption order it issued 
on November 4 had effected a reduction of 122,978 bbl. 
in the state’s daily average allowable over the whole 
month as compared to the average of the previous week. 
The commission’s Oil and Gas Division estimated the 
net average was cut from 1,424,025 to 1,301,047 bbl. 
The latter was 10,049 bbl. over the market-demand esti- 
mate of the Bureau of Mines. However, deduction of 
underproduction of allowables, estimated at 3 per cent, 
would place the actual flow 28,984 bbl. under the 
bureau’s forecast. In September, underproduction of 
the allowable amounted to 4 per cent, the commission 
has reported. 

All of the reduction was effected in the lowering of 
exempt production, which dropped from 207,442 to 74,- 
108 bbl. daily average. The basic allowable rose 14,796 to 
1,752,772 bbl. 

Every proration district except East Texas registered 
drops. A 31,651 bbl. cut in Southwest Texas, to a daily 
average of 206,688 bbl. was the largest reduction. Eas 
Texas remained unchanged at a daily average of 366,909 
bbl., as it had not been exempt from the 9 shutdown 
days this month. Daily average allowables for other dis- 
tricts and the change from the previous week were, in 
barrels: Gulf Coast 223,995, down 15,228; East Central 
74,217, down 6,298; West Central 50,487, down 4,654; 
West Texas 200,039, down 22,960; North Texas 115,977, 
down 18,056, and Panhandle 62,735, down 24,130. 


THE CAYUGA FIELD in Anderson County, which pro- 
duces an asphalt yielding crude, was relieved of shut- 
down requirements as Chairman Lon A. Smith signed an 
order recommended by Commissioner E. O. Thompson. 
The exemption will restore about 3,600 bbl. daily average 
production, giving it a daily output of 12,150 bbl. 

Also exempt from shutdowns the remainder of this 
month was the Eureka Heights field in Harris County 
on order of Commissioners Smith and Thompson to 
provide crude for operation of Crown Central Petroleum 
Co.’s Houston refinery, which had only 2 days’ supply 
on hand. Without an exemption, the field would have 
been required to close Saturday and Sunday, as well as 
5 more days this month. The exemption will permit 
daily production of about 2,225 bbl. Application of shut- 
downs would have reduced it by about 670 bbl. daily. 
The crude, which yields only 15 per cent gasoline, is in 
strong demand for heating oil. 

Granting of the exemptions, along with prior ones for 
the asphalt-base crude oils of Talco and Sulphur Bluff, 
reflected an apparent policy of the commission to permit 
the running of sufficient crude to meet firm, nonstorage 
demand while attempting to hold the state’s overall flow 
down so excessive stocks will not be built up. The order 
of November 4, which revoked exemptions for all fields 
except those with extremely difficult operating condi- 
tions, was entered as statistics indicated a sharp upturn 
in crude storage the preceding week. 


FINAL JUDGMENT RESTRAINING 11 companies 
from polluting the Neches River drainage system with 
water produced from East Texas oil wells was entered 
last week for Atty. Gen. Gerald Mann and the state 
District Court Judge John A. Rawlins. A motion for 
a new trial was overruled by Judge Rawlins, and 
attorneys for the defendants filed notice of appeal 
to the Fifth Court of Civi' Appeals. 

The order restrains the defendants from pumping 
salt water directly or indirectly into natural water 
streams, or using evaporation pits that allow the 
mineral waste to seep through the ground and into 
underground water supplies. Defendants against whom 
the injunction was obtained include Overton Refining 
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Co., R. H. Vice, Alex McCutchin, C. K. West, Constantin 
& Co., Thompson Bros. & Ogden, H. W. Donnell, 
M. H. McMurrey, the McCurrey Corp., Goldsmith & 
Powell and John F. Merrick. 

Asst. Atty. Gen. Hugh Q. Buck, who handled the 
case for the state, has indicated that an injunction 
may be sought against 20 other East Texas oil com- 
panies allegedly violating the terms of an agreement 
to halt pollution. Originally 150 companies were 
named in the suit, 


ATTY. GEN. GERALD C. MANN has advised the 
Railroad Commission that Houston Natural Gas Corp. 
had lost its right of appeal to the commission in a 
rate matter by reason of delay. The opinion answered 
an inquiry of Commissioners Lon A. Smith and Jerry 
Sadler regarding a proposed appeal from a gas-rate 
ordinance of El Campo, Tex., effective September 1, 
1939. 


OKLAHOMA 


STREAMLINING OF THE CORPORATION COM- 
mission to weed out inefficiency and to abolish “politi- 
cal patronage” was promised Saturday by William J. 
Armstrong, chief conservation officer, who has been 
elected to succeed A. S. J. Shaw as a member of 
the commission in January. 

“The two members of the commission with whom T 








WALTER H. VOSKUIL 


The existence of a mineral deposit does not necessarily 
mean that it will be developed. Almost as important 
are the economic factors which determine whether or 
not economic exploitation is possible. The mineral indus- 
tries of Illinois are fortunate in having available the 
services of an able mineral economist, Walter H. 
Voskuil, who is on the staff of the Illinois State Geo- 
logical Survey at Urbana 


will work, are in complete sympathy with this pro. 
gram,” Mr. Armstrong said in a prepared statement. 
“I have received repeated assurance from Chairman 
Bond and Commissioner Weems of their cooperation 
in the attainment of these ends, In fact, they gave 
me this assurance early in the campaign. Without 
their promise of cooperation in bringing about these 
needed reforms and retrenchment in expenditures, | 
would not have been a candidate.” 

Costs of operating the commission can be reduced 
to effect its share in balancing the state budget, Mr. 
Armstrong said, and “this without the slightest sac. 
rifice of efficiency.” Work of the commission, perhaps 
more so than any other department of state govern. 
ment, is of highly specialized and technical nature, 
Mr. Armstrong explained. In key positions or as 
department heads there are needed accountants, law. 
yers, chemists, civil engineers, gas, electric and tele. 
phone engineers; railroad-rate and traffic experts, 
experts in regulation of the motor industry and men 
of experience in the oil industry, he said. 


CALIFORNIA 


THE AMENDED NYE BILL now pending in Con. 
gress and which may soon result in definite action 
is causing considerable anxiety and unrest in the Cali. 
fornia oil industry. The scope of this bill is so broad 
in its present form that the federal Government can 
claim all submerged or reclaimed land in harbors, 
rivers and lakes as well as tidelands adjacent to and 
beneath the ocean waters. Obviously any such bill 
is of vital importance to the State of California, the 
cities of Long Beach and Huntington Beach and in- 
numerable operators and property owners. In addi- 
tion to affecting title to the lands in question the 
impending suit or claim will be drawn with the idea 
of recovering any and all revenues derived from such 
property. This will be particularly true if the federal 
Government proceeds with its intention of attacking 
original titles. This means that all property not 
previously held under actual and specific Spanish or 
Mexican grants became public domain upon signature 
of the treaty of Guadalupe Hidalgo. Congress, it will 
be claimed, has exclusive jurisdiction over the public 
domain and it will be held that if it has not granted 
title it still retains title. Obviously this suit will affect 
considerable acreage and areas and districts remote 
from the present sphere. 

There is no reason why the provisions of this bill 
should not apply to San Francisco and the San Fran- 
cisco Bay region as well as to Los Angeles and Long 
Beach harbors as all three districts contain reclaimed 
land. The entire water front of San Francisco and 
for several blocks up Market Street, a main thorough- 
fare, is filled-in and reclaimed land. At Los Angeles 
Harbor as well as in the Long Beach Harbor area there 
is considerable reclaimed land, the reclamation having 
been accomplished by dredging operations in the 
various ship channels as the debris and earth dredged 
recovered the swamp land. Operators who have spent 
millions of dollars in development work are fearful 
of an unfavorable decision and the State of California 
as well as the cities of Long Beach and Huntington 
Beach will not only lose title but will be forced to 
recompense the federal Government for any and all 
revenues received to date. The statute of limitations 
does not run in a case of this kind or against the 
federal Government. The impending claim of the fed- 
eral Government will vitally affect acreage in the 
Wilmington, Huntington Beach, Rincon and Elwood 
oil fields and the Rio Vista gas field. The claim might 
also affect production in the Buena Vista gas field 
and in nearby oil fields depending upon what line is 
accepted as the old water mark of Buena Vista Lake 


KANSAS 


POTENTIAL TESTS will be taken of all wells in 
the Silica pool of Barton and Rice counties com 
mencing November 14, Theo A. Morgan, conservation 
director of the Kansas Corporation Commission, has 
announced, Affected will be 543 oil wells producing 
from the Arbuckle dolomite, and eight oil wells in 
the Lansing-Kansas City lime series. 
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Industry Facing 
With Return of 


ASHINGTON, D. C., Nov. 11.—Further 
Was in the relationship between the fed- 
eral Government and business, including the oil 
industry, are presaged by the verdict of the ma- 
jority of the voters in decreeing another 4 years 
of the New Deal. 

The vote which gave President Roosevelt his un- 
precedented third terms in the White House and 
strengthened Democratic control of the House is 
looked upon by the New Dealers as a clear man- 
date to continue the “Roosevelt Revolution” and to 
press ahead with the program of social reform, 
business regulation, and centralization of power in 
the federal Government. The fact that the pres- 
ident’s popular majority is-less than it was 4 years 
ago, and the growing movement for national unity 
and abandonment of partisan strife, do not mean 
that the New Deal will be mellowed and moderated 
or that there will be a “breathing spell” before 
more social reform. 

On the contrary, it is the studied conviction of 
most Washington observers that the president and 
his close circle of advisers have both the inclina- 
tion and the opportunity to clinch the social 
progress already made and to expand it into new 
fields. President Roosevelt is under no obligation 
to any group or individual for his reelection. It 
was a personal victory for him, and he can dictate 
the course of his party as he pleases, at least dur- 
ing the next 2 years. It is traditional that a pres- 
ident has little difficulty with a newly elected 
congressional majority of his own party, and the 
new Congress is expected to be particularly sub- 
servient, not only because of the defense crisis 
and the fact that so many members of Congress 
owe their seats to the surge of votes which retained 
the president. After a year or so there may be a 
swing in popular sentiment which would be re- 
flected in Congress, and as the time for state pri- 
maries approaches there may be a rebellion in 
Congress, but for the next year at least Congress 
will be quite subservient to the wishes of the 
White House. 


Will Strike While Iron Is Hot 


Quite aware of this situation, the New Dealers 
plan to strike while the iron is hot and expand 
their program as rapidly as possible. The fact that 
major attention is centered on the defense pro- 
gram and on foreign affairs will not prevent de- 
velopment of the domestic program, but instead 
the defense program can become the means of 
putting through new social reforms which other- 
wise might meet violent objection. 

The first confirmation of this is the announce- 
ment of Secretary of the Treasury Morganthau 
that he will ask Congress to raise the national-debt 
limit to 65 billion dollars. Since the present de- 
fense program will be crowding the existing limit 
of 49 billion dollars some time next sring, it is 
obvious that the debt limit will have to be raised 
in any event, but the assumption was that the limit 
would be raised only a little at a time as defense 
requirements actually dictated. Such a huge in- 
crease in the debt limit is interpreted as meaning 
that the New Deal is preparing to revive its spend- 
lend proposal and is still convinced that heavy 
government spending will bring back prosperity. 
It also suggests there is no intention of economiz- 
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By HENRY D. RALPH 


ing on other government activities in order to 
divert funds to defense. 

The fear of inflation caused by the prospects of 
the debt increase and heavier spending, plus the 
defense procurement program, is having a ten- 
dency to stiffen commodity prices, and govern- 
ment officials are watching this trend most closely. 
High prices and the high wages which would go 
with them would greatly hinder the defense pro- 
gram and would cause other dislocations in the 
economic structure, and the administration is de- 
termined not to permit an upward spiral of prices. 
For this reason observers are expecting a move for 
legislation giving the Government some power to 
control prices, perhaps after the pattern of World 
War legislation. 


T.N.E.C. To Be Expanded 


The urge for national economic planning will 
show itself in other ways. The Temporary National 
Economic Committee is expected to take on new 
life, and the New Dealers hope to make this a 
permanent organization composed of members of 
executive agencies and without congressional rep- 
resentation. A large number of reports, staff 
studies and monographs prepared by the T.N.E.C. 
have been withheld from release during the polit- 
ical campaign and are now coming off the press, 
and some of these will be found to contain drastic 
suggestions for federal regulation of business. The 
radical suggestions which centered in the T.N.E.C. 
when it was formed have been soft-pedaled by the 
congressional members to date, but there is a 
reason to believe that they will be revived by the 
New Dealers and that many of them will be put 
into effect. 

Under the plea of national-defense requirements, 
the administration may move to control the flow 
of investment into industry by regulating the 
building of factories and new equipment. A minor 
step in this direction has already been taken in the 
priorities board of the Defense Commission which 
has the power to prevent nondefense industries 
from getting machine tools, steel, building mate- 
rials, and other supplies if it appears that these 
things are urgently needed by defense contractors. 
Observers recall that during the early days of the 
New Deal there was much talk about the need for 
preventing industry from expanding productive 
facilities too fast or from concentrating in certain 
localities, and this idea is cropping up again as a 
possible defense measure. 

Expanded social benefits are high up on the 
program of new measures. The social security 
system will be altered to increase certain classes 
of benefit payments and to extend these benefits 


A State of Flux 


Administration 


to large groups of persons now outside the system. 
Bills to accomplish this were drafted months ago 
and they will be pushed in the next session of Con- 
gress. Social security taxes probably will not be 
increased, but the larger payments will prevent 
piling up a reserve fund. 

Prospects for modification of the labor-rela- 
tions and wage-hour law are very slim now. The 
faction of the C.I.0. which has split with John L. 
Lewis is boasting about the defeat of several 
members of Congress who advocated such 
changes. One of the first objectives of the ad- 
ministration is to bring about peace between the 
opposing groups of labor unions, and if this can 
be accomplished and labor made to present a 
united front, labor legislation may be extended 
instead of modified, though industry should bene- 
fit through relief from organization efforts of 
rival unions. 


New Taxes in Prospect 


New taxes will be proposed early in the next 
session. Not only is more money required to run 
the federal Government, but the Treasury is not 
satisfied with many provisions of the two revenue 
laws passed this summer. New Dealers feel that 
Congress was too easy on business in these laws, 
and that they should be revised along the lines 
of early New Deal tax laws to permit some de- 
gree of business control through taxation. The 
most probable change will be sharply graduated 
corporation taxes in order to put heavier burdens 
on the larger firms on the theory that business 
bigness is a social evil and that taxation should 
be a means of distributing national wealth. Re- 
vision of oil and gas-depletion allowances un- 
doubtedly will be attempted again. 


The trust-busting drive of Thurman Arnold 
naturally will be continued in full force, and in 
addition the Department of Justice is planning to 
operate in other ways to attempt to reform eco- 
nomic structure and practice. It is working close- 
ly with the T.N.E.C. to this end, and right now 
it is taking a great interest in the relationships 
between American business concerns and foreign 
interests, particularly German. The department is 
doing the spade work for Senator Wheeler’s forth- 
coming investigation of the defense program and 
of foreign connections of American industry, and 
promises some exciting disclosures when hear- 
ings begin in January. 

A plea for national unity is growing throughout 
the country, a desire to forget the bitterness of 
the political campaign and to concentrate atten- 
tion on preparedness. The final stand of Repub- 
licans toward this movement has not yet crystal- 
lized, but it appears now that they will join in it 
to the extent necessary to promote the defense 
program but will keep on the alert to prevent 
the administration from using the unity move- 
ment, the defense program or the foreign crisis 
as a cloak to cover another social revolution which 
would carry over into normal times. In spite of 
this, observers are convinced that the New. Deal 
will be able to go a long way in the next year 
toward putting into effect many forms of busi- 
ness regulation which have been stymied dur- 
ing the last 2 years. 
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Jersey Standard Defines 


The Gasoline Situation 


HE oil industry could be excused for feeling 
that one of its worst problems had been 
agreeably solved if this were April 1. 

Refiners would be entering the main consum- 
ing season with the hope that their working 
“stocks of motor fuel, while small, might not be 
out of line with summer demands. They would 
have an assured supply of crude oil sufficient to 
meet the rising demand common to that period 
of the year but the current producing rate would 
not be high enough to stimulate refineries to a 
scale of operations in excess of consumer needs. 

Unfortunately, this is not spring but only late 
fall. And stocks which would not be excessive in 
April are burdensome today. The inventory situa- 
tion should be faced frankly. Not only has the in- 
dustry a good deal too much motor fuel on its 
hands but it is not expected to do anything to 
keep the picture from becoming worse before the 
start of the main gasoline-consuming season in 
the spring. 

Motor-fuel stocks on October 26 were 80.9 mil- 
lion barrels. While some further withdrawals 
may take place, stocks are pretty nearly as low 
as they will go in 1940. Based on the total esti- 
mated gasoline demand for the current year they 
represent 49 days’ supply. 

To get a picture of just how excessive present 
motor-fuel inventories are, let us strike an aver- 
age of various estimates of adequate minimum 
working levels for the industry’s principal prod- 
uct. Such a figure would be in the neighborhood 
of 65 million barrels, or a little less than 39 days’ 
supply. In other words, the oil man has in stor- 
age at least 15 million barrels more gasoline than 
he needs at this time of year. 


Refinery Runs Speeded Up 


Back in 1935 the industry had what was re- 
garded as generous stocks of finished and unfin 
ished gasoline when the October 31 figure stood 
at 50 million barrels. Nevertheless, it added 8 mil- 
lion barrels the following year and another 10 
million barrels in 1937, bringing the total up to 
68 million. It slowed down then and increased the 
stocks by only 1 million in 1938. However, refin- 
ery runs were speeded up to lift the stocks above 
73 million a year ago and they have been en- 
larged another 8 million since. 

Even making allowance for the fact that con- 
sumption has increased and that if the above fig- 
ures were given in terms of the number of days’ 
supply on hand the growth would be less start- 
ling, it is obvious to everybody that the industry 
has filled up its storage too rapidly. The present 
surplus points definitely to the advisability of re- 
ducing refinery activity for the production of mo- 
tor gasoline. 

To its fall inventories of motor fuel the indus- 
try has in former years added something like 24 
million barrels during the winter. So that if the 
next few months repeat past performance there 
will be more than 100 million barrels cramming 
gasoline storage facilities by the first of next 
April. 

Three factors combined to put the industry in 
this hole: 


1. Exports. — Many refiners overestimated the 
probable war demand, or failed to consider the 
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The articles on this page, which will 
appear in a forthcoming issue of The 
Lamp, official organ of the Standard 
Oil Co. of New Jersey, discuss current 
conditions with regard to gasoline 
stocks and sources of crude-oil supply. 











offsetting loss of civilian markets in belligerent 
countries, in planning their operations last fall. 
With the collapse of France and the ensuing 
blockade of continental Europe and part of Afri- 
ca, gasoline exports for the first 9 months of this 
year were off 48 per cent from the corresponding 
period of 1939. On the Gulf and Atlantic seaboard 
motor-fuel exports dropped 55 per cent. 

2. The weather.— The prolonged cold spell of 
last winter put an unusually heavy demand for 
heating oil on the refining industry. Lacking suf- 
ficient stocks, many refiners feund no way of 
meeting this call on short notice except to run 
more crude and thus of necessity to pile up ad- 
ditional gasoline stocks. 

3. Illinois——Lacking any proration restrictions, 
production in Illinois mounted rapidly during the 
first half of the current year and reached its peak 
during the early summer. Illinois crude went to 
market irrespective of demand and the pressure 
of this overproduction, as it always does, had its 
effect on gasoline inventories, which reached an 
all-time high of 103.7 million barrels on April 1. 

From the foregoing it is not surprising to find 
crude-oil stocks appreciably higher than a year 
ago, when they were close to minimum working 
levels. On September 30 last, crude inventories 
stood at 274 million barrels, about 10 per cent 


above the figure for the same date in 1939. 

Fortunately, the industry’s overall outlook is 
by no means as gloomy as the inventory situation 
taken by itself would seem to indicate. There are 
at least three factors which justify a more opti- 
mistic look ahead: 


1. Domestic demand for motor fuel is holding 
up well despite the serious loss of export mar. 
kets. The present outlook is that the 1940 gasoline 
consumption, both domestic and export, will be in 
the neighborhood of 611 million barrels, an in. 
crease of 2 per cent over last year. 

2. There is a growing realization among refin. 
ers that by proper adjustment of crude runs it is 
quite possible to supply an expanded market for 
fuel and heating oils during the winter without 
adding unnecessarily to gasoline storage. This is 
reflected in an increase in the yield of gas oil and 
distillate fuel of from 12.93 per cent during the 
first 9 months of 1939 to 14.14 per cent in the 
same period this year. Last winter the industry 
demonstrated its ability to obtain yields as high 
as 15.98 per cent. 

3. Another factor making for a brighter out. 
look is that the refiner is going into the heating 
season with appreciably higher stocks of gas oil 
and distillate fuel than last year. On September 
30 this increase in inventories amounted to 25 per 
cent, which should be sufficient to take care of 
any unforeseen increase from abnormally cold 
weather without any increase of crude runs. 

At first glance an increase of only 1.21 per 
cent in the average yield of heating oil from a 
barrel of crude may not appear to be of much 
importance. But when you consider that even a 1 
per cent increase in the yield of gas oil and dis- 
tillate on the total crude run corresponds to 13 
million barrels additional annual production of 
these products, the figure begins to mean some- 
thing. Put in another way, the industry could 
take care of an increase of 7 per cent in annual 
demand for gas oil and distillate without adding 
a single extra gallon of gasoline to storage. 

In fact, by increasing the percentage of gas oil 
and distillate recovered from the crude during 
the ensuing winter months, it is even possible to 
reduce appreciably the quantity of motor fuel 
which otherwise would be piled onto the present 
already topheavy stocks. So, if the gasoline in- 
ventory situation today provides little cause for 
optimism, the industry at least has a partial so- 
lution of the problem in its own hands. 


Shifting Crude Stream 


HE sources from which crude oil is obtained 
T in the United States shift about from time 
to time in a bewildering fashion. Within the mem- 
ory of living men the principal source of crude 
oil in this country has moved successively from 
the western slope of the Alleghenies to the Pa- 
cific Coast, to the Mid-Continent and, finally, to the 
coastal plain of the Gulf of Mexico. 

The history of oil production in the State of Illi- 
nois illustrates typical vagaries of this shifting 
crude stream. Oil in commercial quantities was 
first discovered in Illinois in 1906.* In step with 
the common oil-production methods of those early 
days, Illinois opergtors drilled their wells post- 
haste and flowed them wide open. The result was 
that Illinois production gushed violently upward, 
reaching its peak within 2 years (92,000 bbl. daily 
average for the year 1908). Thereafter, as the flow 








*The first recorded discovery of oil in Illinois dates 
back to 1889. Not until 1906, however, did the annual 
cae for the state amount to as much as 1,000,000 

bl, 


x 


ceased and the wells were put on the pump, IIli- 
nois production gradually declined to insignificant 
proportions. 

But early in 1937, after the old wells had all but 
ceased to produce, Illinois again came to the fore 
with the discovery of important new oil fields, 
and again there followed a period of frenzied de- 
velopment and wide-open flow. Production rose 
from an average of 11,000 bbl. daily in 1937 to 
66,000 bbl. daily in 1938, and to 258,000 bbl. daily 
in 1939. By the middle of 1940 the state’s flow 
had reached a peak of 518,000 bbl. per day. 

Immediately thereafter the precipitate decline 
that inevitably follows upon wide-open flow of oil 
fields manifested itself and Illinois’ stature as an 
oil-producing state began rapidly to. dwindle. 
Within 2 months the production had gone off to 
378,000 bbl. a day, a decline of 30 per cent. This 
performance is reminiscent of the famous Ranger 
field in Texas, developed shortly after the close 
of the World War, which produced 90 per cent 

(Continued on Page 257) 
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Pacific Section 


Of A.A.P.G. and 
S.E.P.M. Meet 


In Los Angeles 


OS ANGELES, Calif., Nov. 12.— The Pacific 
L section of the A.A.P.G. and the Pacific sec- 
tion of the Society of Paleontologists and Mineral- 
ogists concluded their seventeenth annual meet- 
ing here Friday after a 2-day session during which 
13 papers were presented and another presented 
by title. On the concluding day of the meeting. 
Frank S. Hudson, of Shell Oil Co., Inc., was elect- 
ed president, succeeding Albert Gregersen, of the 
Texas Co., who has served for the past year. E. J. 
Bartosh, of Bankline Oil Co., was reelected secre- 
tary-treasurer. District representatives are H. K. 
Armstrong and H. L. Driver, whose terms expire 
in 1941, and E. C. Edwards, whose term runs un- 
til 1942. The Society of Paleontologists and Min- 
eralogists at their annual meeting held at the 
Clark Hote: Thursday night, November 7, elected 
Frank Tolman, of Richfield Oil Corp., as presi- 
dent for the succeeding year and W. T. Rothwell. 
Ir., of the same company, as secretary-treasurer. 

E. C. Edwards, of General Petroleum Corp., pre- 
sided at the first session on November 7 and the 
first order of business was an address by the na- 
tional president of the association. The second 
paper was presented by Frederick Romberg, of 
Geophysical Service, Inc., on “Quantitative Intro- 
duction to Gravity Prospecting.” The principles in- 
volved and operation of a gravity meter were dis- 
cussed and a comparison was made between a 
gravity meter and torsion balance. W. P. Wood- 
ring, of the U. S. Geological Survey, collaborated 
with M. N. Bramlette, of the University of Cali- 
fornia at Los Angeles, in compilation of an excel- 
lent paper on “Late Miocene and Pliocene Stratig- 
raphy and Paleontology of the Santa Maria Dis- 
trict.” Frank S. Hudson and G. H. White, of Shell 
Oil Co., Inc., discussed “Thrust Faulting and Coarse 
Clastics in the Temblor Range.” It was brought out 
that in the region of Recruit Pass, the Temblor 
Range consists of Miocene strata overlain by pre- 
Cretaceous crystalline rocks and Oligocene and 
upper Miocene sediments of the Result Pass thrust 
sheet. This thrust cover was folded with the un- 
derlying strata, though in somewhat lesser de- 
gree. The Recruit Pass fault on the southwest 
flank of the range dips southwestward toward, 
and in places is seen to be cut by, a northwest- 
trending vertical fault. This is believed to be the 
northeasternmost element of the San Andreas 
Rift zone, a strip 2 miles wide covered by faulted 
Pliocene, bounded on the southwest by the line of 
recent activity that is generally called the Rift. 
The crystalline rocks are not native to the Tem- 
blor Range but were thrust over it from a source 
either within, or to the southwest of the Rift 
zone. The major movement on Recruit Pass fault 





was certainly pre-Quarternary and perhaps as 
early as latest Miocene. It is suggested that move- 
ment began during Santa Margarita (upper Mio- 
cene) and that the materials of the fanglomerate 
lenses in Santa Margarita shale found on the 
northeast flank of the range eame from the crys- 
talline rocks which were thrust into the area 
tributary to the basin of shale deposition. This 
paper received considerable attention from mem- 
bers present and discussion had to be limited be- 
cause of the study it received. 


Volumetric Methods of Recovery Estimation 


John F. Dodge, of University of Southern Cali- 
fornia, and Howard C. Pyle and Everett G. Tros- 
tel, of Union Oil Co., presented a joint paper on 
“The Estimation by Volumetric Methods of Recov- 
erable Oil and Gas From Sands.” The formula for 
volumetric estimates involving factors for area, 
sand thickness, porosity, saturation, and recovery 
was reviewed and the need for modification and 
amplification of the factors was demonstrated. In- 
dividual factors were redefined in their new con- 
tent and methods for their evaluation were out- 
lined. The need for consideration of both physical 
and economic effects in the choice of a recovery 
factor was emphasized. Recovery factors for oil 
were distinguished from those for gases for co- 
occurring and produced oil and gas mixtures. Ap- 
plicability of volumetric reserve estimates to en- 
gineering appraisals was discussed and inherent 
limitations of the procedure set forth. The au- 
thors pointed out that practical accuracy in vol- 
umetric estimates of oil and gas reserves is de- 
pendent upon both the accuracy and completeness 
of the data available and upon the skill and re- 
sourcefulness of the engineer and geologist in 
analyzing and visualizing reservoir conditions and 
fitting together the fragmentary data into a com. 
patible whole. Similarities with, and differences 
from, other fields within his experience should be 
recognized as well as the practical limitations of 
the factors involved, their relative importance 
and relative weight. 

Richard W. Fleming and M. C. Sargent, of the 
Scripps Institution of Oceanography, discussed 
the Accumulation of Marine Diatomaceous Sedi- 
ments. The discussion included the oceanographic 
aspects of diatomaceous deposits with emphasis 
on the conditions favoring production of large 
numbers of diatoms in the surface layers of the 
water, as well as some of the factors which may 
affect the deposition and preservation of their 
skeletal remains. 


FRANK S. HUDSON 
Elected president Pacific A.A.P.G. 


By L. P. STOCKMAN 





E. J]. BARTOSH 
Reelected tary-t: 





Herschel L. Driver, of Standard Oil Co., pre- 
sented a paper on the “Role of Foraminifera in the 
Oil Industry.” It was brought out that data derived 
from foraminiferal investigations have been ap- 
plied during the past 18 years as an aid in the so- 
lution of economic problems. Foraminifera and 
other organisms are used along with texture, hard- 
ness, and color of rocks, fluid and mineral con- 
tent, electric logs and geophysical data as means 
of correlation. Richard W. Sherman, of British 
American Oil Producing Co., gave an informal 
talk on the geology of the Del Valle area and this 
extemporaneous talk led to considerable discus- 
sion. R. W. Norton delivered a paper on “Inter- 
pretation and Application of Electric Logs,” dur- 
ing which he gave a brief description of the re- 
sistivity and self-potential curves and explained 
the various measurements which are made. The 
application of these measurements to geological 
correlations and interpretation of formation con- 
tent was then discussed. 

Harry R. Johnson, an independent consultant 
of Los Angeles, who spent a large part of last 
summer in the Marysville Buttes area, presented 
a series of slides and explained and discussed 
each as it was projected on the screen. Walter 
Stalder, to whom Mr. Johnson referred as the 
grandfather of the Marysville Buttes area, was 
present and joined in the discussion. It was 
brought out by Mr. Johnson that the Marysville 
Buttes are a strikingly isolated and circular topo- 
graphic feature about 10 miles in diameter and 
rise nearly midway across the Sacramento Valley 
from a marginal elevation of less than 100 ft, to over 
2,000 ft. in its craggy central portion. Geological- 
ly, the Buttes are believed unique as far as Cali- 
fornia is concerned because Mr. Johnson conclud- 
ed successive volcanic and deformational episodes 
have greatly disturbed Cretaceous, Eocene, Plio- 
cene, and possibly younger sediments in a broad 
peripheral zone, the outer margin of which is 
hidden beneath a thick mantle of volcanic ejecta 
originating at a central crater developed during 
the final phase of activity. Gas in commercial 
quantities has already been developed on the 
south side of the Buttes in sands of Cretaceous 
age, and evidence indicates other favorable struc- 
tural traps for gas and possibly for oil elsewhere 
within the marginal area of the uplift. Fic'd 
studies during the past summer have thrown new 
light upon Cretaceous-Eocene relationships and 
hitherto misunderstood structural conditions. 

A. F. Woodward, of Stanley & Stolz, discussed 
conditions in the recently discovered deep Mio- 
cene production in the Inglewood field and 

(Continued on Page 248) 
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S.A. £. Speaker Predicts 


Upsurge in Aviation 


By W. T. ZIEGENHAIN 


AR is 85 per cent transportation,” and 
aes is fast recognizing transportation 
as its principal sales-cost factor.” These two state- 
ments were made at the 2-day annual meeting of 
the Fuel and Lubricants Division of the Society 
of Automotive Engineers which ended at Tulsa 
last Friday. These prompted the greatest amount 
of thought and discussion among the 150 refinery 
engineers and technologists present. 

William B. Stout, aviation authority, discussed 
trends in aviation as they applied to motor fuels. 
He said he could visualize as many planes in this 
country as we now have automobiles. The pro- 
duction of the $2,000 family plane is being speeded 
up and that one manufacturer is placing purchase 
orders for supplies in anticipation of making 
10,000 such planes in 1941. To the man with such 
a plane, he said, the State of Texas is no larger 
than the State of Rhode Island is to the man who 
drives a horse. 

W. O. Taussig, engineer for the Burlington 
Transportation Co., operators of diesel-powere 
trucks, championed the use of these engines for 
this service and added new interest by enumer- 
ating the company’s experience in operating fleets 
of such trucks in competition with gasoline trucks 
and railroads. 

With the broad subject of supplying gasoline, 
jubricants, and diesel fuels for modern engines 
before the assembly, it soon became evident that 
the primary interest was in the relative cost per 
mile. One engineer went so far as to suggest 
that oil fuels, especially truck fuels, be sold on 
a ton-mile basis instead of a per-gallon basis. 

Then, in speaking specifically of lubricating 
diesel engines, he said: “While no doubt experi- 
ments will and must continue to find new and 
better methods of compounding lubricants, it ap- 
pears to us that the following conclusions can be 
reached considering present engine design and 
present available fuels: 

“1. A pure unadulterated mineral oil does not 
produce satisfactory results, regardless of its 
quality. 

“2. Any oil that breaks down in service into 
corrosive compounds must be treated with a neu- 
tralizing, corrosion inhibitor to protect copper- 
lead engine bearings. 


“3. Most, if not all, lubricating oils require the 
addition of an oxidation inhibitor. 

“4, The addition of a detergent is necessary to 
scour varnish-forming compounds from piston 
walls and from cylinder liners. 

“We are not certain whether the lubricating 
oil or the fuel is responsible for varnish forma- 
tion. At any rate we seem unable to prevent it. 
As long as this condition exists, it must be re- 
moved as effectively as possible.” 

On this subject, Dr. Ulric B. Bray, consulting 
chemist and engineer of Los Angeles, and for- 
merly with the Union Oil Co., had this to say: 
“Stability of the lubricant against heat and oxida- 
tion has always been desirable, but with each ad- 
vance in diesel-engine design and performance 
they assume greater importance. However, if the 
program of diesel-engine lubricating-oil research, 
which has led to such outstanding progress in 
many laboratories, had depended on laboratory 
tests ‘in vitro’ instead of ‘in vivo’ or upon trick 
engine tests employing conditions not expected 
to be realized in service, we would probably still 
be floundering amid theoretical speculations.” He 
thereby stressed the high value of road tests. 

He continued then by saying: “The question is 
frequently raised as to whether different diesel 
engines require different lubricating oils, and 
whether one compounded oil can lubricate most 
efficiently all makes of high-speed diesel engines. 
This question has naturally been foremost in the 
minds of those doing research on this subject. 
and much effort has been devoted to obtaining 
the facts required for a reliable answer. 

Further on tne subject of heavy-duty tubrica- 
tion, H. R. Wolf, head of the chemical research 
laboratories for the General Motors Corp., said, 
“The stress on the crankcase oil under heavy-duty 
operating conditions can be lowered by reducing 
the oil temperature. This, however, is only a tem- 
porary solution of the problem. The trend in en- 
gine design is definitely toward a higher specific 
output. Therefore, in any present design where 
temporary relief is obtained by lowering the 
crankcase-oil temperature, the designer immedi- 
ately takes advantage of this reduction in tem- 
perature and increases the specific-power output.” 

As still another phase of heavy-duty lubrication, 


S.A.E. meeting attendanis, M. G. Colby and A. L. Heintze of Sinclair Refining Co.; T. P. Sands of the Gulf Research 
& Development Co.: G. M. McKee of the Nourse Oil Co., and Ulric B. Bray, lubrication expert of Los Angeles 





























Martin S. Clittick, of the Pure Oil Co., called at- 
tention to the use of special greases and suggested 
that engineers recognize three types of motor lu- 
bricants. These he enumerated as (1) minera] 
oils; (2) mineral oils in admixture with other 
agents in which the viscosity of the mixture is 
not greater than the base oil, and (3) mineral oi] 
in admixture with thickening agents such as 
metallic soaps in which the viscosity becomes 
greater than that of the base mineral oil. 


Oil Compact Engineering 
Committee Plans Activities 
During A.P.I. Meeting 


CHICAGO, Nov. 12.—The Interstate Oil Compact 
Commission engineering committee, headed by E. De 
Golyer of Dallas, Tex., utilized the A.P.I. meeting here 
this week as the magnet which drew its members 
together for the purpose of planning its program. 

Members of the I.0.C.C. engineering committee at- 
tending the A.P.I. included Mr. De Golyer, Dr. W. H. 
Carson, Norman, Okla.; Dr. Eugene A. Stephenson, 
Lawrence, Kans., and Lee S. Miller, Lansing, Mich. 
Other members of the committee are Dr. F. N. Van 
Tuyl, Golden, Colo., and A. Andreas, Santa Fe, N. M 

The engineering committee was appointed 2 weeks 
ago by Gov. Leon C. Phillips of Oklahoma, chairman 
of the Interstate Oil Compact Commission, to consider 
such factors as well spacing, methods of establishing 
allowables and the numerous other physical factors 
involved in conservation of oil under the authorized 
jurisdiction of the body. 


Continental Buys Half Interest 
From Davis at Rincon 


HOUSTON, Tex.—Continental Oil Co. purchased a 
one-half interest in the Rincon field, Starr County, 
from W. R. Davis Co., Inc., Houston, for a reported 
consideration of $6,000,000. The deal involved approxi- 
mately 12,307 acres of land, an interest in 47 produc- 
ing oil wells and 3 gas-distillate producers. The 
field was discovered in 1939 and is one of the most 
prolific fields in South Texas, being approximately 4 
miles long and 3 miles wide with producing limits 
still undefined in several directions. 


THE MARKETS* 


CRUDE OIL: The general advance of 15 cents per 
barrel on Pennsylvania Grade crude oil inaugurated 
November 12 by South Penn Oil Co. broke a series 
of four successive declines starting last May 22. The 
eastern crude advance increased Bradford oil to $2 
per barrel. North Texas producers selling their 
crude to Panhandle Refining Co. recovered part of 
the mid-July price cut effective November 1. Pan- 
handle restored the regular North Texas gravity scale 
of crude postings for oil delivered to its Wichita Falls, 
Tex., refinery, meaning that producers absorb the 
transportation costs. The advance in North Texas is 
further evidence of more intense competition there 
for crude connections going to make up part of the 
reduction in supplies available in Illinois. 

REFINERY: Tank-car-gasoline prices in Arkansas, 
Louisiana and Tennessee have been reduced generally 
0.5 cent per gallon, excepting points that were pre- 
viously subnormal. There were other scattered ad- 
justments of local character including an advance of 
0.2 cent per gallon at several New York and New 
England points, The northeastern advance was at- 
tributed largely to higher tanker transportation costs 

TANK-WAGON AND POSTED-DEALER: Southern 
dealer-tank-wagon prices followed the tank-car market 
into lower ground. Scattered revisions were made at a 
few other points but were local in character and wer 
about equally divided between advances and declines 

FINANCIAL: Oil securities followed the general 
market in its post-election advance. The average of 
30 representative stocks for the week ended November 
9: High, 23.82; low, 21.81; close, 23.37. Week ended 
November 2: High, 22.71; low, 21.24; close, 22.43. 











*Detailed information in Market Section. 
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Recycling group at Kingsville, Tex., meeting. The men are E. V. Foran, Judson Swearingen, R. L. Peurfoy. 
F. V. L. Patten, O. L. Roberts and E. E. DeBack. Dr. DeBack was elected president 


American Recycling Association 
Formed at First Short Course 


By GEORGE WEBER 


ge American Recycling Association was organized 
last week at the first annual Short Course on Re- 
cycling and Pressure Maintenance held in cooperation 
with Texas College of Arts and Industries, Kingsville. 
Six technical papers were presented before an initial 
régistration approaching 100 members who participated 
in discussions, field-inspection trips, and business meet- 
ings attending organization of the association. 

Officers elected for the first term are: E, E. DeBack, 
Coastal Recycling Corp., Corpus Christi, Tex., president; 
Dr. O. L. Roberts, research department, Atlantic Re- 
fining Co., Philadelphia, Pa., vice president, and R. L. 
Peurfoy, Texas A. & I. College, secretary-treasurer. 

In addition, tne following members were elected to 
the board of directors: E. V. Foran, Foran, Knode, 
Boatwright and Dixon, Houston, Tex.; E. O. Bennett, 
Continental Oil Co., Ponca City, Okla. William H. 
Vaughan, Tide Water Associated Oil Co. and Seaboard 
Oil Co.. Palestine, Tex.; Clyde Alexander, Corpus 
Christi Corp., Corpus Christi, Tex.; Richard C. Alden 
Phillips Petroleum Co., Bartlesville, Okla.; W. F. Ful- 
ton, United Gas Pipe Line Co., Shreveport, La.; S. £. 
Buckley, Humble Oil & Refining Co., Houston, Tex.: 
Judson S. Swearingen, University of Texas, Austin 
Tex. F. V. L. Patten, Texas Railroad Commission, 
Austin, Tex., and Henry Wade, Parkhill-Wade, Los 
Angeles, Calif. 


Technical Sessions 

Activity of association members at this first 2-day 
eeting consisted mainly in the study and discussion 
f several subjects relating to pressure maintenance. 
The technical sessions opened with presentation of a 
paper entitled “Methods of Condensate Recovery,” by 
Henry Wade. The paper and subsequent discussion 
lealt with the types of condensate-extraction plants 
ow in operation. This was followed by an inspection 
trip through three plants in the Agua Dulce field, op- 
erated by the Coastal Recycling Corp., Agua Dulce 
Co.. and Lockhart Petroleum Co. 

The second day’s session began with the paper, 
Prediction of Subsurface Flows,” by E. V. Foran. A 
forum immediately following, brought a lengthy dis- 
ussion of the effects of injection patterns, input-gas 
volumes, sand and _ structural characteristics, and 
weight differentials of lean and rich gases, upon the 
lisplacement of virgin gas with lean injected gas in 
eservoirs. 

‘Deviation of Natural Gas From Boyle’s Law,” by 
George Granger Brown, turned the discussion to the 
problems attending yield predictions, reserve estimates, 
nd economics of recycling-plant operations. 

The afternoon session opened with a joint paper 
presented by Dr. F. H. Dotterweich, associate profes- 
sor, Natural Gas Engineering, Texas A. & I. College. 
ind F, V. L. Patten, Texas Railroad Commission, en- 
titled, “Physical Properties of Hydrocarbon Mixtures 
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in Condensate Production.” The theory concerning 
phase equilibria of hydrocarbon substances, the retro 
grade effect, and practical applications in well testing 
and sampling were discussed. 


Following a descriptive paper on the “Operation of 
the Podbielniak Apparatus,” prepared by Dr. Walter J. 
Podbielniak, the final paper of the course, “Gas Hy- 
drates,” was presented by Dr. O. L. Roberts, Atlantic 
Refining Co., Philadelphia, Pa. Dr. Roberts reported 
on work done in the study of hydrate formation of 
water and methane and water and ethane. The paper 
concerned the establishment of phase diagrams of the 
substances studied, and added to the technology of hy- 
drate formation, as it applies to low-temperature con- 
densate extraction in recycling plants, 


Future Plans 


Committee meetings and open séssions brought sug 
gestions of services which the American Recycling As- 
sociation may render the industry. Since the organiza- 
tion is newly formed, no definite progrtam-Has yet been 
announced. However, enlargement upen thé proposed 
annual short course is expected to inelude several ac- 
tivities. : 


The facilities of Texas A. & I. College will be of- 
fered for a proposed course of several weeks for re- 
cycling-company employes who may participate in re- 
search and study of subjects not now offered in engi- 
neering schools. There is a possibility that the asso 
ciation may take the lead in outlining and standardiz 
ing test procedures and nomenclature, pertaining di- 
rectly to recycling operations. 

For the present, its principal service is the estab- 
lishment of the annual short course as a medium for 
exchange of information and study of new develop- 
ments in recycling and pressure maintenance. 





DEATHS 


GEORGE E. ELLIS, 49, cartograher for the Salt Dome 
Oil Co., Houston, Tex., died November 4 at his home 
in Houston. A native of Bristol, Pa., Mr. Ellis had been 
a resident of Houston for 7 years. His widow survives. 





JAMES 8S. ALCORN, president of the Alcorn Combus- 
tion Co., died suddenly November 5 at Wynnewood. 
Pa. Mr. Alcorn attended the University of Pennsylvania 
Law School. After being admitted to the Pennsylvania 
bar, he was for a number of years associated with the 
law firm of Simpson & Brown. During and following 
his practice of law he became interested in several 
companies doing business in the heating art. For the 





past 17 years he has been president of Alcorn and had 
patented a number of inventions in the art of heating 
petroleum for the production of motor fuel. He was also 
a director of the Faber Engineering Co. 


ARTHUR E. NASH, vice president and treasurer of 
the Alcorn Combustion Co., died in Philadelphia, Pa., 
on October 29. Mr. Nash, a graduate of Massachusetts 
Institute of Technology, class of 1902, worked many 
years with the Du Pont Co. as a research chemist, and 
later became vice president of the Philadelphia Rubber 
Co. He resigned that position to become vice president 
and treasurer of the Alcorn company at the time of its 
organization in 1923. He holds in his name a consider- 
able number of patents and was the author of several 
articles relating to the heating art. 


THOMAS ALONZO CRAWFORD, 63, in charge of the 
maintenance and construction forces of the Kendall Re- 
fining Co., Bradford, Pa., was killed when struck by 
two cars in front of his home on November 6. Born in 
Butler County, Pennsylvania, Mr. Crawford has resided 
in Bradford most of his life. He had been employed by 
Kendall for 35 years. He leaves two brothers and a 
sister. 


DR. MANUEL GUADALAJARA. native government 
petroleum inspector in Venezuela, died of exhaustion 
and exposure after he and several other oil men were 
marooned on a fishing expedition off the coast of Vene- 
zuela. Dr. Guadalajara was graduated from the Univer- 
sity of Tulsa in 1933. He leaves his widow, the former 
Irene Bradshaw, of Tulsa. 


CHARLES W. McKEEN, 51, superintendent in West 
Texas fields for the Barnsdall Oil Co., died of a heart 
attack last week at his home near Odessa, Tex. He had 
been with the Barnsdall company since 1915. Survivors 
include his widow, a son and a daughter. 


WILLIAM PAUL REA, 46, of Tulsa, and an employe 
of Stanolind Pipe Line Co. for 12 years, died November 
6 at a Muskogee, Okla., hospital. Prior to his joining 
Stanolind in 1928, he was employed in the construction 
of a trunk line from Wyoming to Freeman, Mo., in 1923, 
and later was employed by Prairie Pipe Line Co. In- 
terment was at Carrollton, Mo. He is survived by his 
widow and a daughter. 


E. C. SMITH, 58, a long-time resident of Center, Tex., 
died at Shreveport, La., November 5, after a short ill- 
ness. Mr. Smith had been active in leasing operations 
for major oil companies for 20 years, and is reputed 
to have leased more acreage in East Texas than any 
other man. His wife and three daughters survive. 


JOHN A. VICKERS, 49, president of Vickers Petroleum 
Co., Wichita, Kans., died there November 11 after a 
long illness, death resulting from a hemorrhage from a 
stomach ulcer. Born at Lowell, Kans., Mr. Vickers grew 
up on a farm near Liberal and for many years was a 
resident of Wichita. He owned numerous wells through- 
out Kansas and operated a refinery at Potwin, Kans. 
He was a director of the Independent Petroleum Asso- 
ciation of America from 1936 to 1939 and was also a 
director of the American Petroleum Institute. He is sur- 
vived by the widow and eight children. 


Three Perish in Drowning 


Accident in Maine 


Paul M. Macklin, of New York, vice president of Wick- 
wire Spencer Steel Co., and two companions were 
drowned late last week while of a hunting trip in the 
Maine woods, according to reports. The other victims 
were Mr. Macklin’s son, John, a foreman in the com- 
pany’s Buffalo plant, and George W. Nelson, superin- 
tendent of the plant. Surviving members of the party 
reported that the three men were drowned while trans- 
porting a canoe across a thinly iced cove in Caucomgo- 
muc Lake, about 10 miles north of Greenville, Me. 
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Cast iron pipe 
installed for 
drilling opera- 
tion bya promi- 
nent West Coast 


oil company 





qc A * ‘ F your refinery management looks to you 


to keep down plant maintenance per barrel 


of crude, be thankful for cast iron pipe. It is, 
as you know, a reliable, long-lived, low-cost 
and adaptable material for cooling and con- 


densing coils, run-down and discharge lines, 


salt water disposal and many other uses. It is 
Dp available in bell-and-spigot, plain and 
: i threaded ends, and flanged types, or with 


stuffing-box type mechanical joints, in diame- 
: a ters from 114 to 84 inches. Address inquiries 
I or | fon ver Li { e to The Cast Iron Pipe Research Association, 
e Thomas F. Wolfe, Research Engineer, 1015 

and EKeonomy — Peoples Gas Building, Chicago, III. 
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War.. 


U. S. Oil May Be 
Reaching Germany 


HE possibility that this country is supplying 
| pee 50 per cent of the motor fuel which 
Russia is reported to be shipping to Germany is 
indicated in the September report of the U. S. 
Bureau of Foreign and Domestic Commerce. This 
report reveals that in that month the United 
States exported 333,477 bbl. of motor fuel to Rus- 
sia, a total which would be roughly half the 100.- 
000 tons which the Soviet Union has been re- 
ported to be supplying Germany monthly. The 
fact that the U. S. Maritime Commission recently 
approved the chartering of additional tankers to 
Russia is regarded as an indication that the ship- 
ments to that country in September are being 
continued though possibly on a smaller scale. 

During the first part of the war, Russia pur- 
chased comparatively large quantities of gasoline 
in the United States. However, these purchases. 
which averaged close to 300,000 bbl. per month 
in the first few months of the war, dwindled to 
75,401 bbl. in January of this year and were then 
suspended entirely until August. In that month 
they totaled 150,693 bbl. and in September they 
were doubled. ; 

Whether this motor fuel is actually reaching 
Germany is open to question for in order to do 
so, it would be necessary to transport it across 
Asia. It is doubtful if Russia has the facilities to 
do this. However, it is still possible, if this gaso- 
line is not going directly to Germany, that it is 
replacing other motor fuel which is being sent 
to the Reich. 

Of equal interest in the September Bureau of 
Commerce report are the data on exports to Japan. 
They show that Japan imported 549,892 bbl. of 
gasoline from this country in that month. Exports 
to Japan included 115,051 bbl. of “high-grade mo- 
tor fuel,” a designation that was formerly “avia- 
tion gasoline.” Our combined gasoline exports to 
Russia and Japan in September were 52 per cent 
of our total and, as a result, Asia has replaced 
Europe as our principal export market. The only 
other large purchasers of gasoline then were 
Canada, 172,496 bbl., and Spain, 129,022 bbl. 

The trend of our exports to the two dominant 
Asiatic countries through this year is shown in 
the following table taken from the Bureau of 
Foreign and Domestic Commerce reports: 


(Figures in barrels) 


Month— Russia Japan 
January aha ese 75,401 119,178 
February stedion MC eee 106,108 
NE orcs, cane a ud eee A 76,289 
ESET ere 16,714 
ped oy See 29,069 
June ihe! AAS ,048 
July j ie 124,892 
August 150,693 95,267 
September 333,477 549,892 


It is entirely possible that these shipments to 
Russia are an important factor in maintaining its 
neutrality. This possibility is indicative of the 
delicacy of the international situation for to deny 
them may mean that Russia would side with the 
Axis but it may also mean that the Axis powers, 
possibly desperate for oil, might go through with 
a plan they are believed to have considered, that 
of driving to the more accessible Caucasian fields. 
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in preference to those of Iran and Iraq. Russia 
also holds a commanding position in Germany’s 
projected “Berlin-to-Bagdad” campaign which in- 
cludes seizure of the Persian and adjacent fields. 

A somewhat comparable situation exists with 
respect to Japan. A complete embargo of ship- 
ments to the far eastern Axis partner could 
easily result in a Japanese invasion of the Nether. 
lands East Indies, the only other convenient and 
adequate alternative source of supply. This pos- 
sibility may be entirely erased with the success- 
ful completion of negotiations for the sale of oil 
to Japan which have been going on between rep- 
resentatives of British and American oil compa- 
nies in the Netherlands East Indies and the Japa- 
nese Government. Richard Austen Butler, parlia- 
mentary undersecretary for foreign affairs, told 
the House of Commons last week that the negotia- 
tions were progressing. 

These negotiations were undertaken some time 
ago and were believed to be nearing a successful 
conclusion in September when the oil companies’ 
representatives and Minister Kobayashi of Japan 
met in Batavia. When Mr. Kobayashi returned to 
Tokyo it was assumed that the negotiations had 
reached an impasse despite the announcement 
that he had returned merely for the purpose of 
reporting to the government. Until last week’s 
announcement by Undersecretary Butler, no word 
regarding the negotiations had been issued since 
Mr. Kobayashi’s return. 


Rumania. . 


Oil Region in Center 
Of Recent Earthquakes 


@NOMPLETE disruption of the Rumanian petro- 
\ leum industry by one of the most destructive 
earthquakes in history is likely to have profound 
bearing on the European war. Epicenter of the 
quake was in the oil region. Even liberal dis- 
counts for the natural tendency of first reports 
to be exaggerated leave the outlook particularly 
serious for the Axis powers. 


Movement of Rumanian petroleum to Germany 
through the Danube River and the port of Giurgui 
normally ceases at the end of December. River 
traffic is not usually resumed until the middle 
of April or May 1. Shipments of Rumanian petro- 
leum to Germany last winter when the Danube 
was closed averaged less than 500,000 bbl. per 
month compared to 1,400,000 bbl. during part of 
the past summer. 


Rumania has been producing about 125,000 bbl. 
daily during the past few months and approxi- 
mately 50,000 to 60,000 bbl. daily is available for 
export. Since British companies were placed un- 
der direction of the Rumanian Government and 
in light of recent war developments, the bulk of 
Rumanian petroleum shipments has gone to Ger- 
many and Italy. 


Approximately 80 per cent of Rumania’s re- 
fining capacity of 240,000 bbl. daily is located at 
Ploesti and Campina or in smaller towns. nearby. 
Details of the damage to refineries and produc- 
ing properties will be delayed weeks in reaching 
this country if recent experience in communicat- 
ing with Rumania is symbolic. 


The Carpathian Mountains and Transylvanian 





Alps are a part of a great mountain system extend- 
ing from the Alps into eastern Asia. This chain 
has been thrust to the north during Tertiary and 
Recent times for a distance of many miles and 
the thrusts are still continuing, with the result 
that this belt is one of the world’s most active 
earthquake zones. 


Facing Rumania, the mountains sweep around 
in a great arc and have overridden a plain which 
is not unlike the Texas-Gulf Coastal Plain in age 
and original character. The forward thrust of 
the mountains has ploughed into this coastal plain 
and thrown it into a great series of complex folds 
with great wedge-shaped thrust blocks. Like the 
Gulf Coastal Plain, the Rumanian Plain has great 
thicknesses of salt, but these are much nearer the 
surface than the beds from which the salt domes 
of Texas rise. This salt has acted like a lubri- 
cant so that thrusts from the mountains are in- 
tensified in the softer coastal-plain deposits. 


In Poland, the forward thrust of the mountains 
has overridden the oil-bearing zone, but in Ru- 
mania the oil lies just in front of the mountains. 
As the oil deposits are closely associated with salt 
deposits and salt domes, any thrust from the 
mountains will tend to cut off or cave in the 
wells and the fractures that develop around the 
drilled areas will permit the escape of oil to the 
surface. Judging from accounts now available 
this is what has happened during the past few 
days in Rumania. 

Operators in earthquake zones in the United 
States have generally to deal with movements 
along steep or vertical faults which do not great- 
ly affect oil production. If, however, one can 
visualize the effect on the Gulf Coastal fields of 
moving a block like the Sabine uplift south for 
a distance of 50 or more miles he will get a pic- 
ture of the complexity of the Rumanian struc- 
tures as well as the disturbance caused in the 
fields by the present movements. 





GB Known Oi! District 
CJ) Possible Oil District 
























Map showing relationship between Carpathian Mountain 
front and Polish and Rumanian oil districts 
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Refinery Expansion 


Expansion of Magnolia 
Refinery Under Way 


FORT WORTH, Tex.—M, W. Kellogg Co. last week 
started work on the enlarging program for Magnolia 
Petroleum Co, at its refinery here. With about 7 
months expected to complete the job, operations will 
not be halted at any time except at the period when 
the new units are tied in. The program is for enlarg- 
ing the capacity of the refinery from 5,000 bbl. daily 
to 20,000 bbl. New straightrun, cracking, and reform- 
ing equipment, as well as additional storage will be 
constructed. 

As an outlet for a portion of the products from the 
enlarged refinery, Magnolia Pipe Line Co. has com- 
pleted its 200-mile line from Fort Worth to a point 
near Oklahoma City, Okla. The 4%-in. line was laic 
by Williams Brothers Corp. 


Federal Buying of Aviation 
Gasoline Being Held Up 


WASHINGTON, D.C.—The program for buying and 
storing high-octane aviation gasoline apparently has 
been abandoned or at least indefinitely postponed. 

The Army and Navy will buy considerable quan- 
tities, probably in the neighborhood of 3,000,000 bbl. 
during the next 8 months, and will store it in its own 
reserve tanks now under construction at various 
strategic points. Earlier plans, however, called for 
the purchase of more than twice this amount, the 
balance to be stored by the producing refiners. A 
detailed program was worked out by the National 
Defense Advisory Commission, and the R.F.C. set up 
a subsidiary, the Defense Supplies Corporation, especial- 
ly for the purpose, and it appeared that everything 
was set for the program to go ahead. 

The difficulty appears to be largely legal difficul- 
ties and government red tape. The Army and Navy 
feel that they may not have legal authority to pav 
interest or storage charges to the R.F.C. or may 
lack authority to make commitments to purchase gaso- 
line beyond the end of the fiscal year. Later, con- 
gressional authority may be given to go ahead with 
the program, but for the present it appears to be 
stymied. 


New Wisconsin Refinery Soon 
To Be Placed on Stream 


CHICAGO.—Wisconsin Oil Refining Co. is prepar- 
ing to place its new plant at Sheboygan on stream dur- 
ing the latter part of this month. The new refinery, 
the first in Wisconsin, is located on the waterfront of 
Lake Michigan just north of Milwaukee. Capacity is 
5,000 bbl. daily. Dewey E. Foster is president of the 
company. 


New Petroleum Phenolic Distillates 
Prompt Standard Changes 


New phenolic distillates recovered from petroleum 
have properties superior to some recovered from coal! 
and the U. S. Department of Commerce has sent out 
proposed specifications to serve as a standard for dis- 
infectants which standards will recognize the availabil- 
ity of these products. 

F. W. Reynolds, head of the federal division of Trade 
Standards has undertaken the distribution of these re- 
vised specifications among producers, distributors, and 
users of disinfectants. The principal change, however. 
is in the name which has been changed to “phenolic 
disinfectants” in place of “coal tar disinfectants” and 
the proposed specification carries number TS-2962. 

Except for the change in paragraph 3 of CS70-38 to 
admit the petroleum phenols, no significant change is 
made, Although CS71-38 has been rewritten because of 
a division into two groups based on phenol coefficient, 
the requirements of the two groups are not essentially 
different from the requirements of CS71-38, except ad- 
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mitting the phenols of petroleum origin. Lower solu- 
bility is required of Group 2 disinfectants, but this is 
compensated to some extent by the higher phenol co- 
efficients. 

Those receiving the revisions are asked to pass upon 
them and to vote their acceptance or rejection on the 
form supplied and to return it to the Division of Trade 
Standards of the National Bureau of Standards, Wash- 
ington, D. C. 


Wolverine-Empire Improving 
Oil City Refinery 

OIL CITY, Pa.—Improvements, costing from $60,000 
to $70,000, are planned or under way at the plant of 
the Wolverine-Empire Refining Co. at Reno, Oil City 
suburb. A. W. Scott, vice president and general man- 
ager, said improvements would be made in the retort 
department and filter house. A new laboratory is be- 
ing erected to replace that destroyed by fire several 
months ago. 


A specially made bauxite cooler will be installed to 
speed up operations in the retort department. An all- 
metal elevator is now being erected. An addition to 
the filter house is planned to house seven 20-ton ca- 
pacity filters, which have been ordered, A set of baux- 
ite conveyors is also planned. 

The new laboratory will be equipped with the most 
modern labor equipment and will contain an engine- 
testing laboratory. All of the equipment of the old 
laboratory was destroyed in the fire. 


Natural Gas 


Wisconsin Commission Assumes 
Authority Over Pipe Lines 


MADISON, Wis.—Whatever may be decided as to 
state or federal jurisdiction over pipe lines entering 
Wisconsin, the Wisconsin Public Service Commission 
has assumed authority, in effect, of determining 
whether or not natural gas shall be used in this state. 

Pending decision on applications of Western and In- 
dependent natural-gas companies for permission to 
build Wisconsin pipe lines, the commission has an- 
nounced an amendment to a May 1937 general order 
governing construction and installation of plants and 
facilities by gas companies. 

Two modified rules, as announced, provide that un- 
less and until the commission shall have certified that 
public convenience and necessity require it, no public 
utility furnishing gas shall construct any new plant 
or facilities, nor extend or alter any existing plant to 
connect with or adapt its facilities to a new or differ- 
ent source or kind of gaseous fuel; nor shall it “sub- 
stitute one kind of gas to be sold to the public for an- 
other.” 

The rules were made public with a “flat denial’ of 
allegations that the commission had avoided assuming 
jurisdiction over applications of the pipe-line compa- 
nies, The allegations, it said, were printed on unsigned 
cards and presumably distributed throughout the state 
One of the alleged statements denounced as false was 
that “the Federal Power Commission had announced 
that it would not take jurisdiction but after two re- 
quests from (John) Kaiser, who at the time was sec- 
retary of the (Wisconsin) commission, the Federal Pow- 
er Commission stepped into the picture.” 

“The truth is,” said the state commission, “that fed- 
eral authorities invited us to take part in their inves- 
tigations. At no time did we ask the federal commis- 
sion to assume jurisdiction. In fact, the question of 
jurisdiction has not yet been decided by them. 

The statement explained that the first application 
from a natural-gas company was received by the Wis- 
consin commission late in June 1940. A few days later 
the federal commission reported applications had been 
filed with it, and in conformity with its plan of co- 








operative procedure with state regulatory commissions, 
invited the Wisconsin board to notify the federa) 
agency of its preference as between a conference, crea. 
tion of a board, or a joint hearing. 

Within a few days, the Wisconsin commission said, 
it requested the formation of a joint board to investi. 
gate the natural-gas applications and invited commis. 
sions in other states affected to participate in the re. 
quest. Later it notified the Federal Power Commission 
that Wisconsin was proceeding with an independent 
hearing on jurisdictional questions and left the matter 
of cooperation between federal and state bodies to be 
determined by the federal agency. The state’s inde. 
pendent hearing was held in Madison August 26, and 
the Wisconsin commission was represented at the Fed. 
eral Power Commission hearing here from October 7 
to 28. 

Pointing out that questions of jurisdiction have not 
been decided either by the state or federal commis. 
sions, the Wisconsin body said: “Statements that we 
requested the Federal Power Commission to assume 
jurisdiction are false. We have held one separate hear- 
ing and shall hold such further hearings as our juris- 
diction and powers permit.” 


Increase Shown in Texas Gas 
Production in September 


AUSTIN, Tex.—Texas’ natural-gas production aver- 
aged 4,309,717,000 cu. ft. daily during September, an in- 
crease of 143,453 over August and 778,272,000 cu. ft. 
greater than September last year, the Railroad Commis. 
sion reported in its monthly statement. 

Natural-gasoline plants took 2,414,445,000 cu. ft. daily 
during the month, 54,099,000 cu. ft. more than August 
but slightly less than September 1939. During the month, 
gasoline recovery increased, the daily average amount- 
ing to 2,293,258 gal. compared to 2,276,338 in August. 
Compared to a similar period last year, this represented 
the appreciable gain of 83,994 gal. 

Production of carbon black increased to 1,291,177 Ib. 
daily, a gain over August of 14,917 but a decrease of 10,- 
151 lb. from a year ago. 

Deliveries to pipe lines increased 51,466,000 cu. ft daily 
over August, the total deliveries amounting to 1,291,218,- 
000 cu. ft. daily during September, indicating the cus- 
tomary seasonal increase. With regard to last year dur- 
ing the same period, 65,415,000 cu. ft. daily more were 
delivered this month than at that time, indicating the 
continual overall increase from year to year. 





Natural Gasoline 


Natural-Gasoline Production 
Gains in September 


Production of natural gasoline increased in September 
1940, according to the monthly report prepared by the 
Bureau of Mines. Daily average in September was 6,- 
588,000 gal. as compared with 6,341,000 gal. in August. 
The outstanding gains in production occurred in the 
Texas Panhandle, Texas Gulf Coast and Appalachian 
districts. Following is a comparison of the September 
production of the various states or districts, in thousands 
of gallons, as compared with their August outputs: 


Sept. Aug., Jan.-Sept., 
1940 1940 1940 





Appalachian 5,315 4,463 56,363 
TIL, Mich., Ky. ‘ 3,182 »759 22,118 
Oklahoma 33,265 33,739 299,060 
Kansas 4,768 4,788 46,360 
Texas 82,619 79,107 663,751 
Louisiana 9,304 9,723 79,927 
Arkansas 2,977 3,125 24,427 
Rocky Mountain 7,800 8,347 68,503 
California 48,422 50,509 436,753 

Total 197,652 196,560 1,697,262 

Daily average 6,588 6,341 6,194 


Stocks at refineries, and plant and terminals e- 
creased from 323,484,000 gal. the first of the month to 
295,596,000 gal. on September 30, the report stated 
This, the first decline since December 1939, left stocks 
about 48,000,000 gal. above those of a year ago. Stocks 
at refineries on September 30 amounted to 144,480,000, 
as compared with those of 152,544,000 gal. on Septem- 
ber 1, while inventories at plants and terminals on 
these two dates were 151.116,000 and 170,940,000 gal. 
respectively. 
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ERE in a permanent, cloth-bound vol- 

ume you have the most exhaustive 

and useable treatise ever published on 

the application of welding fittings and 
forged steel flanges. 

Beyond the particularly complete and 
clear dimensional and price data cover- 
ing Taylor Forge WeldELLS and Forged 
Steel flanges, its 216 pages contain en- 
gineering data that will prove invaluable 
to the man who purchases, designs or 
specifies piping, fittings and flanges in 
carbon and alloy steels. 


216 PAGES OF 
VITAL FACTS 





Among the subjects presented are case 
studies of flexibility in welded piping, 
comparisons of theoretical with test re- 
sults, flange bolting data, complete data 
on standards, pressure and temperature 
ratings, sub-normal impact testing data— 
in fact, far more information on welding 
fitting and flange application than was 
ever before published in one volume. 

This book is available without charge 
to interested engineers and organiza- 
tions. Mail the coupon for your copy. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago. P. O. Box 485 © New York Offices: 50 Church St. © Philadelphia Offices: Broad St. Station Bldg. 
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a Taylor Forge & Pipe Works 
a Dept G - P. O. Box 485, Chicago, Ill. 
Send without cost or obligation, copy of your new 
£ - 216 page Taylor Forge catalog and data book. 
POI ona sicscsccecescacensscis ives jessie sel Weis taaeaiistaaictoaahelh 
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Appalachian Geological Society 
Meets in Columbus, Ohio 


.COLUMBUS, Ohio.—The Appalachian Geological So- 
ciety convened for its first Ohio meeting, November 1, 
-at the Fort Hayes Hotel. Geologists from Illinois, Indi- 
ana, Kentucky, Ohio, West Virginia, and Pennsylvania. 
and professors and students from Central Ohio colleges 
were in attendance. The meeting was in charge of 
J. R. Lockett, president of the society. Daniel J. Jones, 
state geologist of Kentucky, gave a summary of the 
recent geologic research in Kentucky. Paul H. Price, 
state geologist of West Virginia, presented an illus- 
trated talk on the geologic history of the Appalachian 
area, Wilber Stout, state geologist of Ohio, spoke on 
the historical development of the petroleum industr, 


Daniel J. Jones, state geologist of Kentucky; J. R. Lockett, president of the Appalachian Geological Society: Paul 
H. Price, state geologist of West Virginia, and Wilber Stout, state geologist of Ohio, who were in attendance 


prior to the drilling of the Drake well. On the follow- 
ing day, Dr. J. Ernest Carman, chairman of the de- 
partment of geology at Ohio State University, conducted 
a field trip covering an area northeast of Columbus 
where exposures of the Berea sandstone and Bedford 
and Sunsbery shales were studied. 


Five Oil and Gas Papers at 
Illinois Building Dedication 

The oil and gas section of the Mineral Industries 
conference to be held in conjunction with the dedica- 
tion ceremonies of the new Illinois Natural Resources 
Building will include five papers to be presented on 
Saturday morning, November 16, in Room 228 of the 


at the Columbus meeting of the Appalachian Geological Society 


Natural History Building. Following are the papers to 
be presented: 

1. Some Practical Applications of Geology in Mlinois 
Rotary Drilling, by L. A. Mylius, consulting geologist, 
Bell Brothers. 

2. Recent Advances in Illinois Drilling, Bart DeLaat 
division engineer, Pure Oil Co. 


3. Production Engineering, by D. H. Duke, petroleum 
engineer, Shell Oil Co., Inc. 


4. The Gas-Injection Project at Louden, by W. F. 
Eiting, petroleum engineer, Carter Oil Co. 

5. Oil in International Relations, by W. H. Voskuil, 
mineral economist, Illinois Geological Survey. 

Of considerable interest to geologists will be the sym. 
posium on the Devonian system which consists of 11 
different addresses delivered by members of geological 
department of states in which the Devonian is of con- 
siderable importance. The program also includes ges. 
sions to coal, rock, and rock products, economics of 
industrial minerals, clays, and ceramic products and 
inspection and laboratory trips. The dedication cere- 
monies will open on November 14 and extend through 
November 16. 


Asphalt Conference Will Attract 
Thousands to Dallas 


An unusual coordination of government, science and 
industry to discuss the practical application of asphalt 
to the highway and airport defense program of the na- 
tion will be effectively demonstrated at the thirteenth 
National Asphalt Conference to be held at Dallas, Tex, 
during the week of December 9. 


Cooperating with the Asphalt Institute will be the 
U. S. Public Roads Administration, the Highway Re- 
search Council, the Association of Asphalt Paving Tech- 
nologists and the state Highway Department of Texas. 

Featured subjects will include: Highways and Airports 
for National Defense, Reinforcing and Widening Exist- 
ing Highways, Elimination of Bottlenecks, Highway 
Principles Applicable to Airports, Asphalt for Erosion 
Control and Railroad Ballast and Asphalt Pavement with 
Reference to Subgrade Support. 

It is estimated that several thousand engineers, tech- 
nologists, contractors, public officials and representa- 
tives of industry will make this the greatest convention 
of its kind ever held. 








November 

AMERICAN PETROLEUM INSTITUTE, twenty- 
first annual meeting, Stevens Hotel, Chicago, No- 
vember 11-15, 


OKLAHOMA MINERALS INDUSTRIES CONFER- 


ENCE, University 
November 19. 


December 


AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS, New Orleans, La., December 2-6. 

MID-CONTINENT OIL AND GAS ASSOCIATION, 
annual joint meeting of standing committee on state 
and local taxation, and standing committee on fed- 
eral income and excise taxation, Hotel Tulsa, Tulsa, 
December 5-6. 

AMERICAN PETROLEUM INSTITUTE, [Illinois 
Basin chapter, Southern Gardens, Salem, IIl., De- 
cember 6. 

NATIONAL ASPHALT CONFERENCE, Adolphus 
Hotel, Dallas, Tex., December 9. 

NATIONAL CHEMICAL EXPOSITION, 
Hotel, Chicago, December 11-15. 

PETROLEUM ELECTRIC POWER ASSOCIATION, 
Heidelberg Hotel, Baton Rouge, La., December 12-13. 

MID-CONTINENT OIL AND GAS ASSOCIATION, 
annual meeting of general board of directors, Tulsa 
Club Roof, Tulsa, Okla., December 16. 


of Oklahoma, Norman, Okla.. 


Stevens 


1941 


January 


SOCIETY OF AUTOMOTIVE ENGINEERS, an- 
nual meeting and engineering display, Book-Cadil- 





lac Hotel, Detroit, Mich., January 6-10. 

LIQUEFIED PETROLEUM GAS ASSOCIATION 
eastern section, regional meeting, New York, Janu- 
ary 16-17, 

COMPRESSED GAS MANUFACTURED GAS AS- 
SOCIATION, INC., annual meeting, New Nork, Jan- 
uary 20-21. 

NORTHWEST PETROLEUM ASSOCIATION, Rad- 
isson Hotel, Minneapolis, Minn., January 23-24. 


February 

NORTH TEXAS OIL AND GAS ASSOCIATION, 
Wichita Falls, Tex., February 22. 

LIQUEFIED PETROLEUM GAS ASSOCIATION, 
INC., annual convention, Chicago, February 24-25. 

AMERICAN PETROLEUM INSTITUTE, south 
western district regular spring meeting, Washing- 
ton-Youree Hotel, Shreveport, La., February 27-28. 


March 


AMERICAN SOCIETY FOR TESTING MATF- 


RIALS, Hotel Mayflower, Washington, D. C., March 
3-7, 

AMERICAN PETROLEUM INSTITUTE, Pacific 
Coast District, Division of Production, regular spring 
meeting, Biltmore Hotel, Los Angeles, Calif,, 
March 11. 


April 

AMERICAN ASSOCIATION OF PETROLEUM 
GEOLOGISTS, twenty-sixth annual meeting, Rice 
Hotel, Houston, Tex., April 2, 3, and 4. 

AMERICAN CHEMICAL SOCIETY, St. Louis, Mo., 
April 7-11, 

SOUTHWESTERN GAS MEASUREMENT SHORT 
COURSE, College of Engineering, Oklahoma Uni- 
versity, Norman, Okla., April 15-17. 

AMERICAN PETROLEUM INSTITUTE, eastern 
district, Division of Production, regular spring 
meeting, William Penn Hotel, Pittsburgh, Pa., April 
17-18. 

NATURAL GASOLINE ASSOCIATION OF AMER 
ICA—Annual convention, Baker Hotel, Dallas, Tex., 
April 23-25. 

PETROLEUM INDUSTRY ELECTRICAL ASSO- 
CIATION, Mayo Hotel, Tulsa, April 23-25. 

NATIONAL PETROLEUM ASSOCIATION, semi- 
annuai meeting, Hotel Cleveland, Cleveland, Ohio. 
April 24-25. * 


September 


AMERICAN INSTITUTE OF MINING AND MET- 
ALLURGICAL ENGINEERS, Petroleum Division, 
East Texas chapter, annual convention, Adolphus 
Hotel, Dallas, Tex., September 25-27. 
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Finding of Deeper Pay Revives 


Iowa Field in South Louisiana 


USTON, Tex. — Redrilling, either by new 

wells or by deepening of old producers, of 
the Iowa field, Calcasieu and Jefferson Davis 
parishes, coastal Louisiana, is in the making as a 
result of the recent uncovering of a prolific lower 
producing horizon. Already the field, which has 
been inactive except for occasional tests for sev- 
eral years following proving up of the previously 
known sands, has taken on new life, and now 
five drilling rigs are running in carrying new 
tests and old wells to the deeper zone. 

Until now the deepest and principal producing 
horizon of the field has been the 6,900-7,000-ft. 
Marginulina sand, in which the discovery well 
was completed in October 1931. The deeper hori- 
zon lately opened has been found just below 8,200 
ft. in the lower Frio section. Although the discov- 

















By NEIL WILLIAMS 


ed. This was perforated with 24 %-in. holes at 
8,230-36 ft. The well started flowing at 3 p.m., 
August 16, and was turned into the tanks at 6 
p.m. the same day. On potential gage it flowed 
653.28 bbl. of pipe-line oil in 24 hours through a 
%4 by 6-in. positive choke, with 1,500 lb. working 
pressure on the tubing and 1,750-lb. pressure on 
the casing. Gas-oil ratio was 737 to 1. Gravity of 
the oil was 36.2° A.P.I. (corrected for tempera- 
ture). 

The rig was skidded immediately to No. 4 Wait, 
1,100 ft. northeast of No. 9, another former 6,900- 
7,000-ft. sand well which had gone off production. 
It originally had been completed in September 
1933. The deeper sand was found in this well at 


AS. 


Magnolia 1 Wait, discovery well of lowa field. completed October 1931 in 6,900-7,000-ft. sand, still flowing with 
total recovery to date of 1,700,000 bbl. At left is 14 Wait, drilling as a twin well to the new 8,200-ft. sand 


ery well of this sand has been completed only 
since the middle of August, two additional wells 
have been brought in, and a fourth is in the sand. 
Six rigs are running. 


Discovery of the new sand came with the deep- 
ening by Magnolia Petroleum Co. of its No. 9 
Wait, a former 6,900-7,000-ft. sand well which had 
gone off production from that sand. Just a little 
to the northeast of the middle and highest part 
of the field, the location was considered favor- 
able for undertaking an exploratory test of lower 
horizons. The well was one of the later 7,000-ft. 
sand completions in the field, having been brought 
in in October 1934. 


almost exactly the same depth as in No. 9, with 
bottom of the hole at 8,237 ft., the exact depth. 
As in No. 9, a full string of 5-in. casing was ce- 
mented on bottom, and then perforated at 8,225- 
36 ft. It gaged on potential flow 769 bbl. of pipe- 
line oil in 24 hours through a \-in. choke. 

At the same time, Magnolia Petroleum Co. 
moved in a second rig for No. 14 Wait, a twin 
to No. 1 Wait, the discovery well of the field, 
which still is producing from the 7,000-ft. sand. 


No. 14 Wait was located 330 ft. out of the south. 
east corner of the Wait lease, while the discovery 
well is 225 ft. out of the corner. Drilled to a total 
depth of 8,439 ft., No. 14 was plugged back to 8,220 
ft. in the deep sand, where casing was perforated 
at 8,198-8,208 ft., and the well completed as the third 
producer in the sand, flowing 365 bbl. in 24 hours 
through a 12/64-in. choke. Rig has been moved to 
No. 16, a new test west of the discovery well. 

With the starting of the latter test by Magnolia, 
Shell Oil Co., Inc., moved in a rig for its No. 32 
Heyd, a south offset to the Magnolia test, and a 
twin to No. 2 Heyd, Shell’s first well in the field, 
a producer in the 6,900-7,000-ft. sand, which was 
drilled as an offset to Magnolia’s No. 1 Wait 
(drilled by Vacuum Oil Co. prior to merger of 
this company with Magnolia Petroleum Co.). The 
Heyd deep-sand test is 330 ft. out of the northeast 
corner of the Heyd tract, with No. 2 Heyd being 
225 ft. out of the corner, It also has found the new 
sand but is drilling deeper for exploratory pur- 
poses. 

Lately, Magnolia has moved the rig from its 
recently completed No. 4 Wait to No. 15 Wait, 
an entirely new test being drilled on the northwest 
flank of the field, about 1,500 ft. from the deep- 
sand discovery well. Shell, in addition, has moved 
in a second rig to deepen its No. 4 Fontenot, another 
former 6,900-7,000-ft. sand well, and an east offset 
to Magnolia’s No. 4 Wait. Also, Glassell & Glassell 
have started a test in the sand in the southeast cor- 
ner of the Bowman tract, an outpost location about 
2,000 ft. northwest of the deep-sand discovery well, 
and outside the previously productive limits of the 
field, while Sid Richardson has started a test on the 
extreme south flank of the field, about 2,000 ft. from 
production. 


Deeper Horizon Development 


Development of the deeper horizon comes at a 
time when production in the 6,900-7,000-ft. sand is 
nearing exhaustion. During the past several years 
wells in this sand, due to encroachment of water, 
have been going off production with increasing 
rapidity until now there remain only 16 out of a 
total of 49 wells which have been completed in 
this sand. Some of the wells, as they have gone 
off production, have been plugged back to shal- 
lower sands, from which they still may be pri~ 
ducing; others, which may not have been favot 
ably located in respect to the shallower produc- 
tion, have been left standing, and, unless the 
holes are in bad condition, are subject to be deep- 
ened to the new deep sand. 

Recovery from the 6,900-7,000-ft. sand has been 








DEVELOPMENT AT IOWA FIELD IN SOUTH LOUISIANA 


Total a wells completed- 
7,000- 


— . 
t. 8,200-ft Other 
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Sand was topped at 8,200 ft. The first 15 ft. tests Total oe ——" oa 
consisted of sand with some shale, but from 8,213 | nee wi 2 9 a ni R 4 4 
ft. to 8,237 ft., where drilling stopped, the sand Shell Oil Go..... | 57 26 0 31 
was clean, and richly saturated. Bottom of the {/assell & Glassell . ° ; 4 
hole is in the sand, and indications are that the —~ — —— _— — 
sand section is much thicker than the approxi- - sine ™ 
mate 40 ft. already taken in. 

For completion of the well, a full string of 5-in. 
casing was run to bottom of the hole and cement- 


*Includes two former 7,000-ft. wells deepened. 
7Does not include two former 7,000-ft. wells deepened to 8,200-ft. sand. 
tIncludes one former 7,000-ft. well drilling deeper. 
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Magnolia 9 Wait, discovery well of the newly opened 8,200-ft. sand in the lowa field, Calcasieu and Jefferson 
Davis parishes, coastal Louisiana, deepened from 6,900-7,000-ft. sand 


obtained under exceptionally favorable conditions. 
Close to 40,000,000 bbl. of oil has been recovered 
from the field to date, of which all except ap- 
proximately 5,000,000 bbl. has been from this 


sand. Practically all of this has been by natural 


flow, although a few wells have required some 
agitation by gas injection. 

The sand has an extremely active water drive, 
and by close cooperation of operators in the field 
production practices have been followed that have 
made possible effective control and utilization of 
this drive in draining the reservoir. This is indi- 
cated in the fact that bottom-hole and well pres- 
sure today are practically the same as they were 
originally. With these pressures, wells in this 
sand can be flowed almost up to the .time they 
are making 100 per cent water. 

Under these conditions maximum recovery of 
oil from the reservoir is being made possible. 
The economic’ productive life of these wells has 
been materially extended, and some wells have 
remained on production making as high as 98 
per cent and more of water. With them the main 
factor in their productive life has been the cost 
of handling the water produced. 


Domal-Type Field 

Iowa is a domal-type field, believed to overlie 
a deeply seated salt dome. Water moving in from 
all sides has encroached gradually and almost 
uniformly up structure on successively higher 
wells in the sand, with most of the present re- 
maining producing wells in the sand being con- 
fined to a comparatively small area around the 
approximate top of the structure and in the mid- 
dle of the field. 

Thus, the discovery well (Magnolia’s No. 1 
Wait) being at approximately the highest point 
on the structure and about in the center of the 
field, is among those wells in the 6,900-7,000-ft. 
sand still on production. It has flowed continu- 
ously since it was completed in October 1931, and 
to date has recovered approximately 1,700,000 bbl. 


of oil. Present production is restricted to around ’ 


275 bbl. daily, and only comparatively recently 
has water started to show up. Water production 
still is only about 2 per cent but is slowly in- 
creasing. The well is expected to be one of the 
last to go off production. 

Shallower sands, principal of which are those 
at 4,400-4,500 ft., 5,000-5,200 ft., 5,500 ft. and 6,600- 
6,700 ft., also have active water drive, but are 
more faulted and not so consistent as the lower 
sands. The shallower sands, except for the 6,600- 
ft. horizon, are of Miocene age, and more lenticu- 
lar. Pumping has had to be resorted to on some 
of the shallow sand wells. , 

The new 8,200-ft. sand has given indications in 
Wells so far completed of becoming the most pro- 
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lific and important of any so far found in the 
field. A definitely thicker section already has 
been proved, and it is considered likely it will 
underlie a much larger area than the shallower 
sands, possibly extending well out beyond the 
limits proved for those sands. This is bringing 
acreage, particularly on the north and west sides 
of the field, into the play, including tracts pre- 
viously drilled to the 7,000-ft. sand and con- 
demned. 

Until now there have been only three operating 
companies in the field, including Magnolia Petro- 
leum Co. (originally Vacuum Oil Co.), Shell Oil 
Co., and Barnsdall Oil Co. However, with the 
deep-sand discovery, a tract just west of the pres- 


ent field on which Glassell & Glassell are drilling, 
is regarded as particularly promising for deep 
production, and to the north Stanolind Oil & Gas 
Co. has a tract on which development is expected 
to be started shortly. With the drilling by Sid Rich- 
ardson on the south, another operator is being 
brought into the area. 

Some definition of the extent of the new sand 
may be given by three tests previously drilled to 
depths below 8,200 ft., without getting the deep 
production. One of these, drilled by Shell Oil Co., 
Inc., on the southwest side of the field, was car- 
ried to a total depth of 9,161 ft. and then was 
plugged back to one of the shallower sands where 
it finally was completed. On the extreme east, 
Barnsdall Oil Co. drilled a test to 8,631 ft., with- 
out success, later completing the well in the 6,900- 
7,000-ft. sand. The other deep test, drilled by Shell, 
was located on the extreme southeast. It, how- 
ever, went only to 8,242 ft. and in view of its 
downstructure position, it might not have been 
deep enough to find the deep sand. 

In all, not including the new deep wells, 92 
wells have been drilled at Iowa. Of these 82 have 
been completed as oil or gas producers. Except 
for one well, which blew out and cratered before 
reaching the producing sands, all dry holes have 
been at outpost or edge locations. Of the 82 pro- 
ducing wells completed, 49 have been completed 
in the 6,900-7,000-ft. sand, and 33 in one of the 
shallower sands. As previously stated, only 16 of 
the 6,900-7,000-ft. sand wells remain, but a num- 
ber of these still are on production in shallower 
sands. 

A spacing program of one well to 20 acres is 
expected to be carried out in development of the 
new deep sand, as compared with the 10-acre drill- 
ing of the other sands. 
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Map of lowa field, showing development in the 7,000 and 8,200-ft. sands 
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that can be easily 
and quickly replaced 
at the Rig 


e@No need for re-chasing or re-threading Shrink Thread . .. no bucking on machine 
required .. . only a minimum of equipment right at your rig and field replace- 
ments of tool-joints are quickly made. Shrink Threads are always in perfect con- 
dition—they can’t wobble, chip, leak or washout. Why not talk over the advantages 
of Shrink Thread Drill Pipe and Tool Joints with your local field supply store? 


Sold by SPANG CHALFANT, INC. General Offices: GRANT BUILDING, PITTSBURGH, PENNA. 


Sales Offices: Boston, New York, Philadelphia, Pittsburgh, Atlanta, Chicago, St. Louis, 
Tulsa, Houston, Denver, San Francisco, Los Angeles 
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New Pool in Prospect in 


| Gallatin County, I/linots 


By W. FARRIN HOOVER 
Consulting Petroleum Geologist, Mount Vernon, II. 


POOL in New Haven Township 8s, Range 

10e, Gallatin County, Illinois, has been in 
prospect for some time, ever since the Kingwood 
Oil Co. completed 1 Egyptian Tie & Timber Co. 
in Section 15 as a small producing well in the 
Cypress formation in July 1939. This well was 
drilled to the Fredonia but was plugged back to 
the Cypress (2,421-62 ft.) where it was completed 
as a 10-15-bbl. well. Additional tests were drilled 
in this area, but with the exception of the Angle- 
Eason 1 Duffy, 25-8s-9e, which made a total of 
175 bbl. over a period of 6 months, all were dry 
holes. D. C. Colbeck 1 Egyptian Tie & Timber Co. 
was completed as a 200-300-bbl. well in Septem- 
ber 1940. This well furnished subsurface and pro- 
duction data which suggests the presence of a 
pool in the neighborhood of 19-8s-10e. The Col- 
beck well is producing from the Rosiclare mem- 
ber of the Ste. Genevieve. The well is in Illinois, 
approximately 12 miles north of Old Shawnee- 
town, the county seat of Gallatin County, and 8 
miles east of Ridgeway. 


Wells Previously Drilled 
The accompanying table shows the wells drilled 
in this immediate area for which subsurface in- 
formation is available. 


Kingwood 1 Egyptian Tie & Timber Co., NE NW SE 
15-8s-10e, completed July 1939, elevation 351 ze. 


Subsea 

elev. 
Glen Dean 2g aie han ahead —1,756 
Levias ee: Se es Fate ate ay 24 —2,302 
IRR ery mae ee ere end Gee ae ee tN fs —2,330 
a2 ss oc eS a as oS a oleae —2,350 
IRS * 5. 5's. sta? s S's by Ses cb ebaee Se —2,499 


J. Garfield Buell 1 Egyptian Tie & Timber Co., NW NW 
SE 16-8s-10e, completed June 1939, elev. 351 ft. 


Subsea 

elev. 
Glen Dean . —1,793 
Levias So NAO eae a arte Rr, ted PN SED —2,350 
ETL ches kon o> lo vesusty Sem ee ee aCe —2,375 
RSE 38S. cis cll a | up Seal Zo Soh ateae dec eRe —2,382 
SEER ares eum Te Fa eee ee Ne MOP —2,608 


Buford 1 Egyptian Tie & Timber Co., SW NE NW 
22-8s-10e, completed September 1939, elev. 351 ft. 


Subsea 

elev. 

RNS ON Maer Oe SR, Weer tea te inc —1,756 

I oe ip ori Sid wireless cea chin slash ghee —2,127 
J. Garfield Buell 1 Sutton, S% NW NW 5-8s-10e, 

elev. 355 ft. 

Subse: 

elev. 

ER oh, a ke iS oe ans «yt Rat —1,905 

TS cla 5 Dhabas POR ER en a ee eS —2,382 

ES EE AES ee ey ee ee Te ee —2,425 

Fredonia a ity dyke nd oe be a Wd Ko eee —2,432 
EEE check. Sedtars' ahha elon biche Ho 2 vhas.s chee ebiae —2, 

Vanderbark 1 Busick, SE SE NW 11-8s-10e, elev. 351 ft. 

Subsea 

elev. 

AES PAAR SEAS | Se Oe CT Soe LS —1,773 


RIN ns ie 5. kak, ag ane 2,101 


Angle-Eason 1 Duffy, NE NW NW 25-8s-10e, compieted 
December 1939, elev. 369 ft. 


Subsea 
elev. 
DE S's oc thas che te tls +585 haan eee —1,821 
OE Gs os MR. Bes c tae ok bape a . 2,410 
Fredonia ere sh Oa Re pe Ae LES Pam ee —2,440 
WR ts ook ane bOs akGcanwdeee —2,611 


Ralph Halbert 1 Osburn, SE SE NE 29-8s-10e, com- 
pleted August 1940, elev. 346 ft. 


Subsea 
elev. 
ce re Sa ee a od oe sais ates —1,808 
Levias SAK gegratd Pati Ses o> Ped cht eB —2,365 
Rosiclare ........ . sw» Ribhugs h Leweeig og tnbateecent —2, 
NN ci width: Scand bitty: % sa ne Kare 0 Gh 5 se ok oie —2,481 
WE ES 82. FSH ope a dese rises Seka des —2,587 


D. Colbeck 1 Egyptian Tie & Timber Co, N% NW 
NE 19-8s-10e, completed September 1940, 
200-300 bbl., elev. 358 ft. 


Subsea 
elev. 
NE RE TO Re es Oe I ere ee —1,852 
a SIGE Sara Ge Sin a ile ree au ee Page —2,312 
RS. 6 oni sna iw Sa gie 6 Sine a.« pated Las —2,378 
IN Oe ayia ce eee eat ed —2,384 


Showings of oil were found in the Degonia for- 
mation in D. C. Colbeck 1 Egyptian Tie & Tim- 
ber Co., in the Tar Springs in J. Garfield Buell 1 
Egyptian Tie & Timber Co., and in the Cypress 
in Buell 1 Egyptian Tie & Timber. This latter hori- 
zon made the small producing well in Kingwood 
1 Egyptian Tie & Timber Co. The Rosiclare, 
which has an approximate thickness of 10 ft. on 
the crest of the structure in Section 19, is the 


producing horizon for D. C. Colbeck 1 Egyptian 
Tie & Timber Co. Although 210 ft. of Fredonia 
were logged in Halbert 1 Osburn, in Section 29, 
the McCiosky pay zone in the Fredonia has not 
been found to be productive; but in Angle & 
Eason 1 Duffy, the McClosky produced 175 bbl. 
of oil over a period of 6 months before the well 
was finally abandoned. Thus far the thin Rosi- 
clare horizon has made the only commercial well 
in the area. 
Structure 


The accompanying structural maps—one drawn 
on the top of the Glen Dean formation, the other 
on the top of the Levias (the upper member of 
the Ste. Genevieve)—show that the structure of 
this area is probably pre-Chester in age. The con- 
tours drawn on the top of the Ste. Genevieve or 
Levias show that there is a structure along the 
west side of the township that has approximately 
100 ft. of closure on the west side, and 53-ft. 
closure on the east. The large amount of struc- 
tural drop to the west suggests the presence of 


655 a northeast-southwest trending fault with down- 


throw to the west between Angle & Eason 1 Duffy 
and Colbeck 1 Egyptian Tie & Timber Co. That 
faulting is present is more than likely as the 
Rough Creek or Shawneetown fault zone which 
crosses Illinois in an east-west direction to the 
south of this area is characterized by a series of 
northeast-southwest trending faults along the 
north side of the fault zone. It is perhaps one of 
these faults that cuts the anticlinal nose of the 
structure to give the 100 ft. of closure to the west. 

A study of the isopachs of this area shows that 
high point of the structure is probably in Section 
19, and that the structure is broader to the south 
than to the north. 


Production 


The only commercial well in the area is D. C. 
Colbeck 1 Egyptian Tie & Timber Co. At the 
present time this well is producing from 200 to 
300 bbl. from the Rosiclare (2,736-42 ft.). When 
shut in the well builds a casing pressure of ap- 
proximately 300 Ib. ' 

The potential productive acreage is from 600 
to 800 acres. With cnly one well producing, it is 
impossible to give an accurate estimate of the 
exact amount of acreage that will be productive. 
From an isopach map, which shows a thinning of 
87 ft. in the interval between the Glen Dean and 
the Levias, from Halbert 1 Osburn to the Colbeck 
well, the crest of the structure is thought to lie 
in 19 and S% 18-8s-10e. 
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Claim Panhandle and Hugoton 


Gas Reserves Ample 


Wisconsin Markets 


ADISON, Wis., Nov. 12.—At the hearing con- 
ducted by Federal Power Commission and 
state regulatory bodies to consider applications 
for building natural-gas pipe lines to serve Wis- 
consin, testimony was presented by Natural Gas 
Pipeline Co. of America, Western Natural Gas 
Co., and Independent Natural Gas Co. regarding 
reserves, markets, and rates. 

Natural Gas Pipeline, through Floyd C. Brown, 
its vice president and general manager, and E. V. 
Kesinger, general superintendent, presented no 
detailed schedules of rates and service proposed 
for the same Wisconsin communities as those in 
which the other two pipe lines contemplate serv- 
ice. It offered, however, to apply the rates now 
prevailing in Chicago, or to meet the rates of 
Western Natural Gas, which proposed schedules, 
on the basis of larger consumption estimates, con- 
siderably lower than those of Independent. For 
all gas delivered under the optional schedule 
monthly during the changeover period, it pro- 
posed that buyers in all communities pay 25 cents 
per M.c.f. 

Subject to the Federal Power Commission’s ap- 
proval the company announced the same optional 
rate schedule would be available to any gas-dis- 
tribution utility in Kansas, Nebraska, Iowa, and 
Illinois, subject also to the execution by such 
utility of a contract under the terms of which 
the distributing company would agree to purchase 
from Natural Gas Pipeline its entire gas require- 
ments for a period of years. 


Compute Rate 


For all gas delivered under this schedule month- 
ly after the changeover period, the amount to be 
paid by the buyer would be the sum of the de- 
mand charges and the commodity charges, com- 
puted at the following rates, on a basis of 1,000 
B.t.u. to the cubic foot: 


DEMAND CHARGES 


For the first 10 cu. ft. of demand per capita, $40 per 
M.c.f. per annum. 
For the vonage = cu. ft. of demand per capita, $30 per 


per um. 
For the next. 13 cu. ft. of demand per capita, $20 per 
per annum, 
For ail gas in excess of 35 cu, ft. of demand per capita, 
$15 per M.c.f. per annum, 
COMMODITY CHARGES. 
For the first 8 M.c.f. of natural gas used per capita 

per annum, 20 cents per M.c-.f. 

For the next 8 M.cf. of natural gas used per capita 

per annum, 10 cents per M.c. 

For natural gas in excess "of 16 M.c.f. used per capita 

per annum, 9% cents per M.c.f. 

The Western Natural Gas Co. rate estimates 
for sales to distributors, compiled by J. Samuel 
Hartt, Madison and Chicago consulting engineer, 
were based upon consumption estimates greatly 
in excess of those presented by Independent Nat- 
ural Gas through P. McDonald Biddison, Dallas 
gas consulting engineer. Explaining the discrep- 
ancy, Mr. Biddison expressed belief that the 
Western consumption estimates were “optimis- 
tic.” Mr. Hartt forecast total sales, in eight Wis- 
consin cities, of 23,025,001,000 cu. ft. the first year 
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and 50,972,602,000 cu. ft. the fifth year, at a rate 
of 20.88 cents a thousand for firm gas in Milwau- 
kee and an average rate for all gas of 17.64 cents. 

Mr. Biddison anticipated total sales of 12,422,- 
751,000 cu. ft. in Wisconsin the first year and 
36,364,395,000 cu. ft. the fifth year in 111 cities 
and towns covered in his survey and including 
dump-load sales to power plants and Fox River 
Valley paper mills. On this consumption base Mr. 
Biddison anticipated a distributor rate of 26.05 
cents for firm gas and an average rate for all gas 
sold the fifth year of 22.87 cents. 

Claim of the Western Natural Gas Co. that the 
Wisconsin market could be served better from 
the Hugoton field of Kansas, Oklahoma, and Tex- 
as than from the Texas Panhandle field, was 
based upon testimony of J. Harper McKee, New 
York geologist, and James H. Page, gas engineer 
and petroleum geologist for the Kansas State 
Corporation Commission. 


Estimated Reserves 


The evidence showed about 18 trillion cubic 
feet of reserves in the Hugoton field, from which 
withdrawals now total about 30 billion cubic feet 
yearly. Adding to this their estimate of 50 billion 
cubic feet marketed annually in Wisconsin it was 
computed that the total withdrawal of 80 billion 
cubic feet would leave a supply sufficient to last 
200 years. The Hugoton field was estimated to 
contain about 2,980,000 acres, but Mr. Page testi- 
fied that nobody knows its exact limits. The Pan- 
handle field was estimated at about 1,475,000 
acres. 

While Dr. G. L. Knight, geologist for Phillips 
Petroleum Co., parent of Independent, and E. C. 
Turner, engineer, estimated the Panhandle re- 
serves at 22.195 trillion cubic feet, it was pointed 
out that withdrawals from this field amount to 
about 639 billion cubic feet a year, giving a cal- 
culated lifetime of about 34.7 years. 

Testimony placed the number of existing gas 
wells in the Panhandle at 1,652 and in the Hugo- 
ton field at 330. Panhandle wells have an average 
depth of 3,000 ft. and those in the Hugoton field 
2,800 ft. Present reservoir pressure in the Pan- 
handle was placed at about 340 Ib. and in the 
Hugoton field 409 to 430 Ib. 

Witnesses based their reserve estimates upon 
the pressure-decline method. While the average 
pressure decline in the Panhandle has been about 
90 lb., geologists testifying for the Western com- 
pany, said the gas pressure in a given 260,000 
acres of the Hugoton field had shown a decline 
only from 438 Ib. to 409 Ib. in 10 years. 

Nine pipe lines now are taking gas from the 
Hugoton field, but none is a major concern, said 
Mr. Page, who declared the field has ample sup- 
plies to serve several major pipe lines. 

Officials of Independent Natural Gas Co., how- 
ever, explained that company plans to serve Wis- 
consin both from the Panhandle and -Hugoton 
fields, 50 to 75 per cent to come from the former 








to Supply 


and the balance from the latter during the next 
10 to 20 years. 

The Phillips Petroleum Co., which will furnish 
the Independent’s requirements, owns and con. 
trols 270,000 acres in the Panhandle containing 
reserves of 4.555 trillion cubic feet and 153,000 
acres in the Hugoton field with estimated re. 
serves of 929.9 billion cubic feet. 

For the present it plans to draw upon 241 wells 
in the Panhandle field and to drill 50 wells in 
the Hugoton field, some in Kansas and some in 
Oklahoma. If the gas is taken from the Panhandle 
field, witnesses said, the plan would be to drill 
17 wells there for the first year and increase the 
number as the demand grows. 


Assures Adequate Supply 

Don Emery, Bartlesville, Okla., vice president 
of Independent, and Edward Budress, its gas en- 
gineer, gave assurance that the company could 
supply the Wisconsin market for more than 40 
years, assuming a maximum consumption in the 
state will reach 200,000,000 cu. ft. daily. It guar- 
antees, Mr. Budress said, to supply requirements 
of the Wisconsin line for the first 20 years from 
reserves already producing and will dedicate 200,- 
000 acres, containing a reserve of approximately 
2 trillion cubic feet, to the system, adding a sup- 
ply thus sufficient for at least 28 more years. 

Mr. Turner said Panhandle reserves of 22 tril- 
lion, 195 billion cubic feet would give the field a 
life of approximately 50 years at the present with- 
drawal rate, but anticipated a decrease in future 
production, rather than an increase, because of 
proration laws and other conservation measures. 

Similarly, Dr. Knight, crossexamined by coun- 
sel for the city of Milwaukee, was asked if there 
was any possibility that reserves in the Phillips 
acreage ever would become unavailable during 
the lifetime of the proposed Wisconsin pipe line. 

“Enough wells have been drilled in the Pan- 
handle and Hugoton fields, over a wide enough 
area, to indicate clearly a gas reserve of great ex- 
tent,” he declared. 

The Western Natural Gas Co., through its presi- 
dent, Paul Kayser, El Paso, Tex., introduced con- 
tracts covering the purchase of gas in Oklahoma 
and Kansas, from companies with which it is not 
affiliated. The purchase price in Oklahoma was 
shown as 3.5 cents for sweet gas at a field pres- 
sure of approximately 420 Ib. at the well and on 
a pressure base of 2 lb. above an assumed atmos- 
phere of 14.4 Ib. to the sq. in. Mr. Kayser com- 
puted that on the same pressure base as that 
contained in the Phillips Petroleum Co.’s contract 
these prices would be, for sweet gas in Oklahoma, 
3.15 cents and for sweet gas in Kansas, 3.6 cents. 

The price to be paid by Independent to Phil- 
lips Petroleum Co., as shown by the testimony, is 
4.75 cents a thousand cubic feet for sour gas, 
measured at 14.735 lb. pressure, and 5.25 cents for 
sweet gas. Witnesses testified to a treating cost 
of % cent for sour gas, bringing the price of 
merchantable gas in the line to 5.25 cents a thou- 
sand. Both types of gas are to be delivered by the 
Phillips Petroleum Co. to the inlet side of the In- 
dependent’s compressor station near the Ray ab- 
sorption plant of the Phillips company in Moore 
County, Texas, at a pressure of 175 Ib. per sq. in. 
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The American Petroleum 


Institute Can Answer 
Through Its Record 


D pees the emergencies of national de 

fense during the World War brought 
ogether oil men from all parts of the United 
states for the purpose of working toward a 
common goal, cooperation had been consid- 
ered too much like the absence of competi- 
ion in that young industry. As a result, in 
a business among the most competitive in 
the world, little thought had been given this 
means of correcting certain obvious evils. 
Each man or company was content to work 
out his or its own problems. 

Twenty-one years ago, however, when 
the members of the War Industries Board 
on petroleum products prepared to close 
their Washington offices at the end of the 
war, some had misgivings regarding the ad- 
visability of this extremely isolated policy. 
In a series of meetings which followed, the 
American Petroleum Institute was born. The 
industry had learned that cooperation for the 
common good in many important matters in 
no way impaired private enterprise and com- 
petition. 


Born in Adversity 


Literally a member of the so-called “War 
Generation,” the Institute has met and over- 
come all the obstacles which usually face 
that generation, with much more than usual 
success. Its childhood was spent in the 
reckless abundance of the twenties, its 
adolescence in the scarcity of the thirties, 
and it reaches legal maturity in 1940, with 
the shadow of another world conflict loom- 
ing over it. 

The history of the American Petroleum 
Institute is the record of the transition period 
during which the oil industry rose from a 
prospecting gamble to a scientific, mechani- 
cal business. The evolution was not slow. 
On the contrary, developments were appar- 
ent almost from the inception of the Insti- 
tute. It was not without discouragements 
and low spots, however, due to the many 
obstacles encountered, both from within the 
industry itself, and from other sources. 
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@ The American Petroleum Institute 
this year reaches its majority. This 
splendid trade association, the history, 
purpose and activities of which are re- 
viewed in these pages, was born of the 
vicissitudes of one World War, and at- 
tains its maturity during the days of 
another world-wide conflict. 


@ Its history has been one of rich ac- 
complishment. Its purposes are lofty. 
Its activities are ramified. The contribu- 
tion the organization has made to the 
common good is incalculable. It is with 
genuine pride that we present this re- 
view, at a time when the organization is 
under attack and may be called upon 
to fight for its life. 


@ The strength of any trade association 
is found in the strength of the men who 
devote their time and intelligence to its 
welfare. The American Petroleum In- 
stitute is particularly fortunate in hav- 
ing as its leaders men of exceedingly 
high caliber. 


@ As this appears the industry is gath- 
ered in another annual meeting. This 
meeting may well be one of the most 
important the industry ever held. We 
feel that the general and technical ses- 
sions of this meeting will demonstrate 
anew the vital qualities inherent in the 
organization aims. They will be effective 
answers to the criticism being leveled at 
the industry and its largest trade asso- 
ciations. 


@ We also feel that while the Institute 
has reached its majority, it has not yet 
attained its full growth. This will con- 
tinue on through the years, and many 
another important milestone will be 
passed as time goes by. 











No more favorable commentary than the 
record of achievement of the Institute can 
be made of the oil industry and of the cali- 
ber of the men who represent it. Wide- 
spread distrust of the association through 
misinformation and ignorance was evident 
at the outset. Men in the field were slow 
to take advice or ask help from “pencil 
pushers,” and executives were hesitant to 
adopt revolutionary changes which entailed 
large initial investments, despite the obvious 
advantages to be gained later. Manufac- 
turers of oil-industry equipment were hostile 
at first due to equal short-sightedness. 


Sought to Eliminate Evils 


But the men who visualized the benefits 
to be gained from a strong centralized na- 
tional-trade association within the oil indus- 
try, and encompassing every field of activ- 
ity in that industry, were not easily discour- 
aged. The proof of the wisdom in creating 
such an organization was evident in other, 
older industries which had matured to the 
point of discovering that excessive competi- 
tion in all lines could be ruinous. These in- 
dustries, through the medium of their nation- 
al associations, had wrought changes and 
improvements which altered the whole char- 
acter of the industry, only by virtue of ex- 
change of ideas. Why, these oil men rea- 
soned, if it was possible to improve coal, 
textile, steel and other big national indus- 
tries through this means, could not the same 
end be reached in petroleum? 

The federal administration, which sought. 
through judicial, rather than legislative, pro- 
cedure to dissolve the American Petroleum 
Institute, endorsed the precept of trade asso- 
ciations through the medium of the Depart- 
ment of Commerce in 1937. 

Defining trade associations as “voluntary 
organizations of business competitors, usual- 
ly in one branch of the industrial, trade or 
service fields,” the Commerce Department 
further stated that the aim of these asso- 
ciations is to “promote that branch through 
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cooperation in two or more of the following 
phases; accounting practices, arbitration, busi- 
ness and commercial research, public relations, 
statistics, and trade promotion.” 


From its conception to its present position as 
the largest single entity within the oil business, 
the American Petroleum Institute remained with- 
in these limits. It has been the oil man’s associa- 
tion. Its story is the story of the oil man. All 
the discoveries, innovations, revisions, adaptations 
and myriad other benefits which have originated 
within the Institute have at once become the 
property of the whole industry. Ultimately, in an 
industry whose product is universally used, all 
these benefits have become the property of the 
nation and the world. 


Work Invaluable 


Actually, the evaluating of the work done by 
the Institute in cold figures is impossible. It 
would be impossible to calculate how many de- 
velopments in methods or materials would never 
have been brought out of the laboratory if the 
inventor had not bren given the advantage of 
hearing or reading technical papers on the same 
or allied methods or materials, through the In- 
stitute. The efforts in safety alone, translated into 
human suffering and lives lost would justify the 
existence of -he Institute. Yet this is only one 
of many jobs undertaken by this association. 


The men who struggled with the early growth 
of the American Petroleum Institute were able 
to feresee these results. They donated their work 
to the industry, taking nothing for the time spent 
in organizing, planning and executing, and in all 
cases, paying their own expenses to the meetings. 
The fact that their work was an important one, 
and of far-reaching importance, can be seen in a 
glance at the structure of the American Petro- 
leum institute today. 

There are three major divisions, (1) Produc- 
tion, (2) Refining, and (3) Marketing, each at- 
tended by one general committee, a few central 
committees, and many topical committees. The 
general committee supervises the activities of the 
entire division, approves all reports, and has the 
power to make suggestions and recommendations 
to the board of directors. The central committees 
are devoted to problems in the different branches 
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of activities affecting the division, and the topical 
committees’ work on specific problems within 
these branches, submitting the results of their 
to the central committee, 
and takes action on their recommendations. 


work which considers 

In addition to the divisions, there are depart- 
ments, or special committees, whose work deals 
with branches of the oil industry not covered by 
the major divisions. These departments are: The 
American Petroleum Industries Committee, work- 
ing on taxation; the department of accident pre- 
vention; the department of engineering; the de- 
partment of public relations, and the departments 
of statistics, accounting, fundamental research, 
and cooperating with other organizations. 

In each of the divisions, departments, and com- 
mittees during the annual and semiannual meet- 
ings of the Institute technical papers are read 
and exchanged, thus permitting a dissemination 
of the information concerning all new adapta- 
tions of old methods or machines, and the inven- 
tion of new The outstanding papers read 
selected, published in book form, and dis- 
tributed for use as reference books. In this re- 
spect the Institute acts as a forum for the entire 
industry, a service which could not be performed 
by any other than a strong national association. 

Without doubt one of the most important activ- 
ities undertaken by the Institute since its begin- 
ning is the standardization program, directed by 
the central committee for standardization of oil- 
field equipment, in the Division of Prcduction. 

The standardization programs of the Institute’s 
Divisions of Refining and Marketing, under the 
direction of Dr. R. P. Anderson and D. V. Stroop, 
respectively, have undertaken valuable work in 
their respective divisions. 

In the Division of Refining, the obstacle to 
greater standardization has been the complexity 
cf the problems met. The standardization pro- 
gram in this division has been confined largely 
to valves and their fittings, and tubular goods, 
and even in these elements, the accent has been 
on quality snecifications, rather than on inter- 
changeability. Working margins of pressure and 
temperature in pipes and vessels have been estab- 
lished by the committee which acts 


ones. 
are 


in this ca- 


pacity. 
In the Division of Marketing there is little op- 
necessity, 


portunity, or for standardization of 


dimensions, other than on gasoline pumps, greas 
measuring and other measuring devices. Most of 
this work in the Marketing Division has been 
carried on in cooperation with the National Co 
ference on Weights and Measures. 

The standardization program of the Division 
Production, the first successful attempt at nati 
wide interchangeability of oil-field equipment a: 
tubular goods, was sponsored at the meeting 
the Institute at St. Louis in 1922 by the th: 
president, Thomas A. O’Donnell. In presenting | 
argument, Mr. O’Donnell pointed out that ¢ 
average operator knew almost nothing about t 
materials he used, and drew attention to the f; 
that there were over 20 different grades of st« 
used in manufacturing pipe. 

Prior to the standardization program the < 
velopment of oil-field equipment, structural, n 
chanical or tubular, was largely a matter of t 
individual in each case adapting tools to the pri 
lem at hand. Due to the complete lack of int 
changeability of parts at that time, there h 
been no well-defined efforts made to increase t 
quality either of the product or of the mate) 
used in making it. The ability of these rugg 
individualists who made up the personnel of t 
early oil industry to meet the increasing deman 
for their products without adequate tools st 
them in good stead. Money and time were lo 
however, due to the unwieldiness of the situatio 
and change was inevitable. 

One of the leaders of the standardization mov 
ment of the Institute is Carl A. Young, secreta 
of the Production Division of the A.P.I. A pa 
of the program from its beginning, Mr. Young 
actively engaged in the work at present, oper: 
ing from the Institute offices in Dallas, Tex. 


Leader in Standardization Work 


“In reflecting credit for the work done by tl 
standardization committees of the A.P.I.,” Mn 
Young states, “the Tulsa Purchasing Agents As 
sociation must be given a large share.” This o1 
ganization, and the Mid-Continent Oil and Ga 
Association were active in planning standardiz: 
tion of oil-field and refinery equipment as ear] 
as was the Institute. 

Among the individuals largely responsible fo 
the work which has been accomplished is J. Ed 
gar Pew, vice president of Sun Oil Co., who coul 
be termed the father of standardization in the oi! 
industry, at least with regard to the productio) 
branch. In 1920 Mr. Pew was active in this work 
serving as chairman of a committee of the Mid 
Continent Oil and Gas Association, attempting to 
standardize oil-country tubular goods in the Mid 
Continent area. With the inauguration of the In 
stitute’s standardization program in 1923 he wa 
appointed chairman of a committee of the Inst 
tute to continue his work in the tubular-good 
field on a national scale. With the organizatio1 
of the central committee for standardization « 
oil-field equipment in 1924, he was given th 
chairmanship of that committee, and in Noven 
ber of that year was elected president of th: 
American Petroleum Institute for 1925. Whil 
president of the Institute, Mr. Pew continued a 
chairman of the central committee on standard 
zation, which post he still holds. In 1937 he wi 
presented the first Lucas award by the Ameri 
can Institute of Mining and Metallurgical Eng 
neers for “distinguished achievement in impro\ 
ing the technique and practice of finding or pr 
ducing petroleum.” 

John R. Suman, vice president of the Humbl 
Oil & Refining Co., who succeeded Mr. Pew a: 
national chairman of the committee on stand 
ardization of oil-country tubular goods in 1920 
has also been identified with the standardizatio! 
movement since its beginning. As chairman 0! 
this committee, Mr. Suman has in the past played 
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id is now playing an important part in maintain- 
g the equilibrium of tubular equipment through 
e revolutionary changes which have been taking 
ace in threads on casing and tubing. 

T. E. Swigart, vice president of Shell Oil Co., 

c., and national chairman of the committee on 

andardization of pumping equipment and en- 

nes, is another who has pioneered this move- 
ent. Mr. Swigart has actively taken part in 
andardization work since the inception of the 
program in 1924, and has held his present post 

nee 1927. 

A. H. Riney, vice president of Phillips Petro- 
leum Co., still retains his chairmanship of the 
national committee on standardization of belting, 
to which he was appointed at the start of the 
program in 1924. 

The first step taken by these men, and the 
others who envisaged the benefits to be reaped 
from the program, was “simplification,” a reduc- 
tion in the tremendous number of sizes of threaded 
oints, tanks, derricks, pumps and other material 
necessary to the production of petroleum. With- 
in 5 years equipment companies were able to 
reduce their units in stock by a ratio of 30 to 1. 
Supply houses no longer found it necessary to 
stock 50,000 items in order to carry on business 
as they had before the committee began its work. 

\fter accomplishing simplification, the commit- 
tee turned to the important task of interchange- 
ability. As a result of their efforts there are 
available today A.P.I. specifications on every im- 
portant piece of equipment used in the field. 
These specifications cover all tubular goods, such 

casing, tubing, drill and line pipe, as well as 
pumps, rods, cable-tool joints, rotary-tool joints 

both regular and full-hole and boiler fittings. 
In addition, interchangeability has also been 

hieved on derrick bases and crown-block open- 
ings, rig irons, engines and clutch connections, 
shafting, keys and keyways, sheave grooves for 
Wire rope and cordage and pull rods. This means 
that there is no important structure for use in 
the field which cannot be built with parts from 
different manufacturers. This interchangeability 
does not confine itself to the borders of the 
United States. It is possible to purchase the com- 
ponent parts of a rotary-drilling outfit from manu- 
facturers located in France, Germany, Italy, Can- 
ada and Rumania, assemble them as a complete 
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rig, and have interchangeability on all essential 
threaded parts and all other important main con- 
nections. The committee has been careful not to 
interfere with designs of complete units such as 
slush pumps, rotaries, engines or swivels. Many 
of these, however, are interchangeable on major 
connections. 

In addition to specifications as to dimensions, 
the A.P.I. has applied the standardization pro- 
gram to the quality of equipment. Such prod- 
ucts as belting, boilers, derricks, pipe and casing, 
wire and manila rope, riveted and welded tanks, 
flanges and flange unions and drilling-through 
valves all have quality as well as dimensional 
specifications. 

It was once suggested that since the Institute 
had achieved standardization, it was time to dis- 
band the committee. Nothing could be farther 
from the truth. Standardization is always dy- 
namic, never static, especially in an industry 
such as oil. Increased depth of wells has neces- 
sitated constant improvement of thread form. De- 
velopments are constantly arising which make a 
continuous program essential. This could be 
called a refinement program, supplementing the 
original standardization program. 


Specifications Watched Closely 


The method by which the Institute carries on 
and maintains its specifications as to dimensions 
is through the use of gages and master gages. In 
the case of tubular goods, each pipe manufacturer, 
if an A.P.I. licensee, must have in his possession 
these gages tooled to the Institute’s specifications, 
and which have been double-checked for ac- 
curacy by the federal Bureau of Standards, at 
Washington. Additionally, these gages, even if 
never used must be checked every 3 years, and 
if used must be checked every year. In the case 
of English or German licensees using the gages, 
the National Physical Laboratory of England, or 
the Physikalisch-Technische Reichsanstalt of 
Germany (both corresponding to the U.S. Bureau 
of Standards) must act as the check or testing 
agency. This provides for a disinterested third 
party to check the ability of the licensee to meet 
the Institute’s specifications. An example of the 
efficiency demanded by the A.P.I. is the fact that 
negotiations were in progress for almost 2 years 
before licenses to test gages were granted to Ger- 
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many’s Physikalisch-Technische Reichsanstalt, 
despite that nation’s recognized superiority in pre- 
cision metal work. 

Prior to standardization of pipe threads there 
were no master gages for use in checking the 
correct size of the threads, and these were adopted 
in the earliest stages of the movement. Special 
instruments have been developed to answer the 
need for accurate testing of each thread factor, 
such as taper angle, height and lead. This de- 
velopment of special instruments is made neces- 
sary by the fact that a master gage cannot de- 
tect and classify errors in the individual thread 
elements. It simply shows the thread does not 
answer all the specifications. 

A complete inspection of an A.P.I. pipe gage 
includes the following checks: (1) Length of 
gage; (2) position of gage point with respect to 
large end of gage; (3) pitch diameter at the gage 
point; (4) taper; (5) major diameter of plug gage, 
and minor diameter of ring gage at gaging notch; 
(6) pitch or lead (in A.P.I. gages, pitch and lead 
are identical—being equivalent to the axial travel 
in one turn); (7) examination of thread form for 
(a) smoothness of surface; (b) straightness of 
sides of thread; (c) clearance at root; (d) concen- 
tricity of pitch and major or minor diameters of 
plug or ring gage, respectively. 

A specific summary of the standardization pro- 
gram and its results during recent years in the 
different phases of the work will give the reader 
an idea of the significance of the work under- 
taken and accomplished since the first long cor- 
rective steps were taken. 

BELTING: A.P.I. quality dimension specifica- 
tions originally, and now, cover six types of ma- 
terial used in the manufacture of belts. These 
are leather, stitched and solid-woven cotton, hair, 
balata and rubber. Additions have been made in 
specifications on cord and V-belts, while testing 
stipulations have been codified showing form for 
reporting tests. 

CABLE TOOLS: Early issues of cable-tools 
specifications of the A.P.I. covered 11 sizes of 
joints with seven threads per inch, and included 
very few details on master gages or the recom- 
mended practice in turning threads. Dimensional 
specifications on three additional small sizes of 
tools with eight threads to the inch are avaii- 
able. The gage stipulations have been amplified 
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giving complete details for the checking, care and 
use. 

DERRICKS: The specifications originally cov- 
ered four sizes of wood and steel combinations, 
with 11 sizes of steel having two series of bases. 
This was intended to provide derricks with a uni- 
form taper to the sides. Today, with the uniform 
taper series discarded there are nine sizes of 
steel and eight sizes of wooden derricks. Values 
of permissible unit stresses, and formulas for 
computing the sizes of members, with limiting 
safe load capacities, have been added. Other new 
features include standard connections for head- 
board and calf-wheel parts, as well as detailed 
designs for superstructure. 

RIG IRONS: The first A.P.I. stipulations with 
regard to rig irons reduced to three the number 
of sizes, eliminating three other sizes then in use. 
Of the 28 sizes of sand reels then in use, 23 were 
discarded. Rig-iron cranks and shafts had been 
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standardized in three sizes—one length for the 
4%4-in., two lengths for the 5-in., and two lengths 
for the 6-in. shaft. Now there has been added 
another shaft length for the 6-in. size, and the 
7-in. size has been adopted with two shaft lengths. 

ROTARY EQUIPMENT: Early Institute specifi- 
cations covered seven sizes of regular rotary 
taper joints, with dimensions on fish-tail bits, 
drill collars and grief stems. Now there are addi- 
tional sizes covered—one regular tool joint, five 
sizes of full-hole tool joints with couplings and 
subs, integral-thread grief stems, and swivel con- 
nections; specifications have been also made for 
mud hose, brake blocks, and dimensions on the 
fluid end of piston rods for slush pumps. The 
Institute has issued a special bulletin, explaining 
the use of external-upset, internal-flush drill pipe. 

WIRE ROPE: Additions to the original three 
grades of wire rope have been made, including 
specifications on torpedo lines and well-measuring 
lines. 

PUMPS: Originally the specifications on pumps 
covered only cold-drawn and machined liner bar- 
rels and couplings for tubing-type pumps, where- 
in the barrel is run into the well on the tubing. 
To these have been added the rod, or inserted- 
type pump, which complete with barrel and all 
inner parts are attached to the sucker rod and 
run through the tubing. As a result the single 
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original 15-page specification has grown to five 
specifications totaling 150 pages. A revised speci- 
fication, under one cover, containing a new meth- 
od in presentation of data, is in process of com- 
pletion. 

SUCKER RODS: The sucker-rod specifications 
have been expanded from coverage of three sizes 
to five, and now include complete details for re- 
testing sucker-rod gages. 

TANKS: At this time the Institute is contem- 
plating a change in its tank specifications to in- 
clude all-welded tanks. The purpose is for flexi- 
bility of size, with resultant greater efficiency. 
There need be no size requirement on welded 
tanks. 

For riveted tanks the specifications have in- 
creased from design details of major importance, 
to include construction drawings for seven diam- 
eters of tanks, plus major design details for four 
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smaller sizes. In addition specifications are now 
available on a complete series of bolted produc- 
tion tanks. 

TUBULAR GOODS: An important development 
is taking place at present in the A.P.I. thread 
specifications. Rather than two different forms 
of thread, werk is progressing on a single form 
(8-thread, %-in. taper) which will eventually be 
adopted as standard for casing, some sizes of 
tubing, and drill pipe. 


Continuous Progress 


This particular branch of standardization work 
is continually subject to revision due to progress. 
As result of complaints of leaky joints in A.P.I. 
pipe threads, tests have been made recently using 
three different forms of threads, one the usual 
Brigg’s sharp thread; the A.P.I. drill-thread form, 
now known as the round thread, and a modifica- 
tion of the latter, with slightly greater thread 
height. The information made available by these 
tests indicates that the round thread will be 
adopted comprehensively as more efficient for 
oil-field use, especially today, with pressures in- 
creasing. It is already standard for tubing, and 
has been tentatively adopted for casing. In the 
meanwhile, the standards on the old sharp thread 
will be retained for the purpose of covering any 
pieces of that type which may be in use. 





The estimated cost of producing the A.PI. 
Standards Handbook, based on the time and 
traveling expense of the committee members, has 
been placed at $2,500,000. It is obvious that the 
equivalent in experience, ability and cooperation 
could not be hired at any figure. The work is 
done through voluntary donation by the ablesi 
and most experienced men in the oil industry 
This book is made available to the industry. 

The standardization program of the Institut 
has broadened the scope of its activities steadi! 
since its beginning, until now it contains 10 sep 
arate committees, each dealing with a separate 
division of the work. The total number of con 
mittee members—694— is divided to include 51 
users, or operators, and 179 manufacturers. Th: 
annual issue of revisions and additions to tl 
specifications is sent to 1,800 subscribers, of whic 
350 are foreign. 

An estimate of the value of this part of tl 
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activities of the American Petroleum Institute, 
conservatively placed in money saved the indus- 
try per year, is $15,000,000. This saving, passed 
on to the consumer, represents valuable service 
to every person in the country. The use of petro- 
leum products is so closely interwoven into the 
daily life of today that its significance is some- 
times lost. Yet, every citizen of the United States, 
regardless of whether or not he is an automobile 
owner, has a large stake in the savings repre- 
sented here. 

In commenting on the work of the standardiza- 
tion committees, E. De Golyer, internationally rec- 
ognized authority on geophysics, and professo) 
of geology at the University of Texas, said: “The 
greatest and possibly most important improve 
ment in drilling technique from the viewpoint o! 
the prospector, has been the constantly improving 
ability to achieve increasingly greater depths .. . 
A consideration of . . . well depth, and some a 
quaintanceship with the technique of drilling sug 
gests that increasing depth has come about as 
result of better material, equipment, and greate! 
power, rather than from any fundamental chang‘ 
in design. In the opinion of the writer, the stand 
ardization of drilling equipment program of thé 
American Petroleum Institute has been one of th 
greatest single factors in contributing to this con 
dition.” 
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Disproportionate Taxes 
Fought by A.P.LC. 


HE American Petroleum Industries Committee 
, po created by the American Petroleum Insti-- 
tl on November 16, 1932, for the purpose of 
maintaining a constant watch, and if possible, a 
check, on the rapidly growing number of dispro- 
portionate taxes and other forms of legislation 
- ously handicapping the oil industry. 

he rapid progress of refinery methods, lower- 
ing of transportation expenses, reduction of ex- 
pense through standardization and interchange- 
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ability had, in recent years, brought down the price 
of gasoline to almost half its cost immediately 
following the World War, yet the reduction in 
price to the consumer had not been made accord- 
ingly. Excessive taxation of this product was, in 
1932, at the point of strangling the oil business in 
the midst of unparalleled economic depression. In 
retrospect it is not surprising that the industry 
should have been slow to take steps to prevent 
further progress of the taxing program of federal, 
state and local governments. 

When, on February 25, 1919, the State of Oregon 
imposed a tax of 1 cent per gallon on all gasoline 
sold, the public and the oil industry alike approved 
the measure. The automobile industry had pro- 
gressed, with the impetus of the war, through the 
“horseless carriage” era into practical production 
of motor vehicles for commercial and private usage. 
The public wanted better roads for its new and 
somewhat rough-riding cars and trucks. The oil 
industry visualized the benefits to be gained from 
increased motor travel, and lent its support to the 
tax. Both public and industry were agreed that this 
Was a fair and equitable means of financing the 
necessary, adequate roads and highways. 

‘evenue-hungry legislatures were quick to sense 
this approval, and within 7 years the gasoline tax 
had been adopted in every state in the country. In 
Subsequent years the possibilities of the gasoline 
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tax became more and more apparent to politicians. 
Gradually, larger burdens were place on the in- 
dustry, which managed, through improvements, 
to lower the price of its products, and more than 
assume the addition. 

Thus, through the attitude of the oil industry 
itself—an attitude of generosity based, primarily, 
on the belief that the world was on the verge of 
permanent prosperity—legislatures came to look 
upon gasoline-tax revenues as general income. No 
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longer was it considered a special additional tax, 
and its original purpose, financing roads and high- 
ways, was forgotten in the ensuing rush to board 
this convenient “bandwagon.” From an income 
viewpoint, gasoline tax is ideal. The volume is 
enormous, and the collections are made easily, at 
the time of purchase. Additionally, it was termed 
a “class tax,” working on the assumption that mo- 
torists were able to buy automobiles, hence were 
above the average income bracket. Recent statis- 
tics point out that the average motorist’s income 
is slightly less than $30 a week. 

All the usual fellow travelers of high prices ac- 
companied the disproportionate gasoline tax into 
the oil industry. Bootlegging and substituting in- 
ferior products at lower prices, with tax evasion, 
aided in crumbling fair prices and, in many cases, 
brought about the destruction of whole markets. 
The loss to the industry in public opinion alone is 
inestimable, as, due to misinformation, the public 
placed the blame for irregular prices on the in- 
dustry. 

This discouraging outlook faced the American 
Petroleum Industries Committee in 1932 when it 
started its program under the direction of Baird H. 
Markham, 

“We had,” Director Markham said in reviewing 
the committee’s activities at the Institute meeting 
on November 16, 1939, “little more than a plan and 


a program, We were a loosely knit group, function- 
ing on an emergency basis in an attempt to work 
with a largely uninformed industry which was try- 
ing to save itself from becoming entangled hope- 
lessly in a network of hastily conceived tax legis- 
lation that frequently was ill-advised, and almost 
always hastily enacted. Panaceas were the order 
of the day. To cope with the hundreds of measures 
introduced during the 93 regular and special legis- 
lative sessions which were held that year on the 
one hand, while perfecting an organization on the 
other was, to say the least, a strenuous assignment.” 

The specific activities with which the Industries 
Committee deals, and the objectives which it at- 
tempts to reach are: 

1. To give aid to the strengthening of all state 
gasoline-tax laws, so that evasion of taxes, and 
substitutions may be prevented. 

2. To oppose further increases in gasoline taxes. 

3. To adhere to the principle that funds derived 
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from gasoline taxes should be spent only for high- 
way construction and maintenance. 

4. To advocate reduction of gasoline taxes that 
are disproportionately high. 

5. To oppose unreasonable restrictions upon the 
operation of motor vehicles. 

6. To urge that taxation of petroleum products 
be left solely to the states. 

7. To oppose all legislation inimical to the best 
interests of the petroleum industry and highway 
users in each state. 

8. To combat gasoline-tax evasion by coordinat- 
ing the committee’s efforts with those of state and 
county tax-collection officials, and/or whatever 
other agencies are concerned with this problem. 

9. To adopt a program of public relations which 
will assist in fostering and securing the legislative 
objectives outlined. 

4.t no time has the Industries Committee organ- 
ization resembled a “lobby.” The committee merely 
serves as a means for expediting the rights of the 
petroleum industry, its personnel and consumers, 
as citizens. It provides a medium through which 
they are able to voice, with the added effect of or- 
ganization, their opposition to undue taxes, or any 
form of burdensome legislation imposed upon them. 
In no case has the conmittee aligned itself with 
any particular party, faction or candidate, which 
is in keeping with its noncontroversial character, 
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limited in activity to tax and legislative matters. 

The structure of the committee consists of a na- 
tional office, operating under the director, and act- 
ing as a service organization. Its duties are to assist 
state and local committees and cooperating organ- 
izations in carrying out their programs. It makes 
available for these committees, educational data, 
publicity material, and suggests plans for organ- 
ization as they are observed. 

Due to the size of the area which must be covered 
in the United States, the country has been divided 
into seven geographical parts, each of which en- 
compasses from 2 to 11 states. In each state a large 
general committee is appointed, which covers all 
phases of the industry, and from it are selected the 
necessary subcommittees. In each state there is 
one full-time secretary. 

An idea of the volume of work undertaken by 
these state groups, their committees and subcom- 
mittees, can be gained from a review of a part of 
their activities. A year-to-year account of their 
efforts with regard to gasoline taxation and diver- 
sion matters alone reveals the amount of legisla- 
tion which must be combed. 


First Year's Experience 


During 1933, the first complete year of operation 
by the committee, there was a total of 110 bills 
affecting gasoline tax rates, introduced into the 
various state legislatures in session that year. Of 
this number, 80 would have increased, or reenacted 
the old rate, while 30 were designed to reduce the 
rate. Of all these only one, in Oregon, was enacted 
increasing the rate, while Idaho and Arkansas abol- 
ished the tax on aviation gasoline. During the 
same year over 285 bills were introduced aimed at 
diversion of the revenues derived from gasoline 
tax for purposes other than the construction and 
maintenance of highways and roads. Of these, 
6 states succeeded in diverting gasoline taxes to 
school funds, 7 to retire bond issues, 2 to pension 
funds, 12 to the general fund, 11 to relief funds, 
and 5 for miscellaneous purposes. Additionally, 
constitutional amendments providing for diversion 
of this tax in California and Missouri were de- 
feated. Throughout this year there were 2,437 
bills introduced into state legislatures which in 
some way affected the oil industry, directly or in- 
directly. The committee undertook to examine 
each one for possible impediments to the industry, 
and wherever these impediments were detected, 
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action was taken. Of primary importance in this 
type of work is the educational value of these 
campaigns to the public, which are given wide 
publicity. 

The year 1934 was a so-called “off year” in state 
legislation, as only nine states held regular ses- 
sions, but 23 states held 30 special sessions. A 
large number of bills, considering the brevity of 
the sessions, were introduced, but only New York 
and Ohio reenacted bills maintaining emergency 
rates on gasoline tax, Colorado and Arkansas suc- 
ceeded in enacting bills providing for higher tax 
rates, out of a total of 24 proposals made in 16 
states. Despite strong opposition, nine of the 64 
bills designed to divert gasoline-tax revenues were 
passed that year, with schools, relief, and general 
funds being the principal recipients. 

The year 1935 marked the first evidences of the 
rising trend of Government to supervise and con- 
trol business. The social-security program was 
begun that year also, and the efforts at reduction 
of property taxes, after study by the committee, 
seemed to indicate attempts to broaden the tax 
base generally. Regular sessions were held in 44 
states, and 22 special sessions were called in 17 
states, of which two were considering specific 
problems not dealing with or affecting the oil 
industry. Other than the favorable legislation en- 
acted, significant was the memorial, adopted by 
12 states, requesting Congress to allow the federal 
gasoline tax lapse on June 30, 1935. Additionally, 
sales-tax laws, incorporating an exemption for pe- 
troleum products were passed in Colorado and New 
Jersey, while filling stations were exempt under 
chain-store laws adopted in California, Florida, and 
Texas. Laws indirectly affecting the industry were 
enacted favorably in five other states. On the un- 
favorable side of the picture were increases in gas- 
oline-tax rates in five states, and continuing of 
emergency higher rates in five states. Six states 
passed laws permitting diversion of motor-tax 
funds, and in Maryland a law requiring oil com- 
panies to pay traveling expenses of state auditors 
at certain times was enacted. 

During i935, 54 state legislatures convened, 9 
regular and 45 special sessions meeting for the 
chief purpose of matching federal allocations to 
various state governments. Kentucky and Alabama 
legislatures adopted memorials requesting Con- 
gress to discontinue the federal gasoline tax. New 
York reduced its state tax by 1 cent, and added 
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a retroactive refund law to handle payments ma 
in error. In Alabama a bill was »assed revokins 
previously granted county privilege for levying ; 
3-cent gasoline tax, and in Massachusetts a law 
lating to licenses for the storage of petroleum prod- 
ucts, granting relief to about 95 per cent of t 
companies maintaining such facilities in the sta 
was enacted. Less favorable were laws providi 
for diversion, enacted in six states, and a lubrix 
ing-oil tax enacted in Louisiana. Emergency gas- 
oline taxes were continued in two states, w] 
the emergency 1 per cent automobile titling tax \ 
continued for 1 year in Maryland. 


Success Attends Efforts 


Over 7,000 bills directly or indirectly affecting 
oil industry were proposed in 1937. Of this num 
there were only five 1-cent increases in gaso] 
tax, and only one of those was made perman: 
Legislation prohibiting county and municipal 
ation of gasoline was enacted in Florida. Leg 
tive approval of measures proposing constituti: 
amendments prohibiting diversion of motor t: 
was given in four states, and antidiversion | 
were passed in four states. At the end of 1937. 
states made no diversion of the gasoline-tax 
enues, 28 states no diversion of registration { 
and 14 states did not divert any of the motor ta 
A decline of more than 13 per cent in diversion 
noted in this year—the first since 1929. Chain-st 
taxes were repealed in one state, and petrol 
products exempted in two others. 

There were no increases of state gasoline ta 
in 1938, although five legislatures considered s 
measures. New York and Massachusetts contin 
their 1-cent emergency taxes, and Rhode Isl 
passed legislation making its 1-cent emergency 
permanent. Illinois adopted a measure which per- 
mitted Chicago to divert $2,500,000 of its 1938 
gasoline tax for relief purposes, with stipulations 
providing for eventual repayment of the money, 
these payments to be made from reduction in the 
existing diversion to schools. The legislation pro- 
vided that these diversions be stopped eventually. 
Kentucky and New Jersey passed laws permitting 
diversion, the former for the purpose of advertising 
the state at the New York World’s Fair, and the 
latter for relief purposes. 

During 1939, of the 29 bills providing for in- 
creased gasoline taxation- proposed in 15 states, 
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two finally became law. One, in Idaho, was in 
‘orm of a 1-mill per gallon license tax, while North 
Dakota increased the gasoline tax from 3 to 4 cents 
a period of 2 years, in order to match federal 
highway allocations. Further indication of the 
unfavorable public opinion regarding gasoline tax 
was the repeal of the city of New Orleans municipal 
tax. Five state legislatures resolved to submit to 
the electorates constitutional amendments which 
would outlaw the diversion of motor taxes, and di- 
version bills failed in eight states, while Maryland 
ished all diversion, 

1 addition to these activities of checking the 
amount of unfavorable legislation with respect to 
disproporticnate taxation, the state committees 
have other functions. They aid in protecting the 
st. e against gasoline-tax evasion and bootlegging, 
ex mine into the exemption and refund cases which 
f within their districts, watch natural-gas tax- 

1 and other legislation affecting crude oil, pump 

service-station licenses. Taxes on intangibles 

tangibles come under their scrutiny, also bills 

ented which affect highway safety are sup- 
ported or opposed according to the committee’s 
( sion. 

ccording to a statement by Director Baird H. 

kham, the dollar value of the American Petro- 


leum Industries Committee, both to the industry 
and to the consumer, would be impossible to cal- 
culate. The thousands of campaigns carried on by 
the different state and local committees, all work- 
ing without pay, have resulted in the defeat of 
countless disproportionate taxes and other legisla- 
tion inimical to the interests of the industry. 

The headquarters staff looked forward to 1940, 
an “off year,” with Congress and only eight legis- 
latures scheduled to convene regularly, as an op- 
portunity to increase the nation-wide organization 
which they have already set up. At present there 
are 37 state committees, including District of Co- 
lumbia, completely organized, with 278 district com- 
mittees, and 2,373 county committees organized, 
covering 2,401 counties. Additionally there are 26 
city committees organized. 

This far-flung, complex network is a tribute to 
the following men who opened the work in 1933 as 
the first committee of the American Petroleum In- 
dustries Committee: Harry T. Klein, Texas Co.; 
Edwin S. Hill, Standard Oil of New Jersey; W. J. 
Guthrie, Gulf Refining Co.; Ray T. Osborn, Sin- 
clair Refining Co.; James T. Cosgrove, Continental 
Oil Co.; W. A. McAfee, Standard Oil of Ohio; Paul 
M. Gregg, Union Oil Co. of California; and George 
V. Holton, Socony-Vacuum Oil Co. 


Accident Prevention Is 
Aim of Division 


HE Department of Accident Prevention of the 

American Petroleum Institute performs an im- 
portant work for the industry, functioning as a 
learing house for information, and acting as an 
board correlating agency the 
afety departments affiliated with it. 

\s early as 1927 the Institute recognized the 
benefits to be derived from an accident-prevention 
ogram, both in actual economies due to 
time lost per job, end lower insurance rates, as 
ell as the advantages to the worker in the field. 


advisory or for 


less 
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Accordingly, H. N. Blakeslee was employed by 
the Institute, and placed on the National Safety 
Council, acting as secretary of the Petroleum Divi- 
sion of this organization. For 3 years Mr. Blakes- 
lee remained with the National Safety Council. 
moving to the A.P.I. offices in New York, when 
the Institute created its own safety department. 

In its function as an advisory board for the 
industry, the department appoints committees an- 
nually for the purpose of disseminating informa- 
tion to the three divisions of the Institute. Twice 
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a year these committees meet, discuss develop- 
ments of the previous 6 months, and prepare for 
publication accounts of outstanding discoveries. 
This work guides the secretaries of the commit- 
tees in their recommendations to members. 


The activities of the committees under the three 
different divisions of the Institute are separate, 
working on problems concerned directly with that 
division of the industry to which they are as- 
signed. Despite the fact that there is no dove- 
tailing of work, there is sufficient interest in all 
branches of the work to warrant an informational 
service between these committees. 


One of the chief responsibilities of these commit- 
tees is the Institute’s Accident Prevention Manuals 
which cover the various phases of safety work. 
These manuals are compiled first in rough form, 
and submitted to the members of the committees, 
who make recommendations of what they feel 
should go into the complete publication for dis- 
tribution to the industry. After careful editing 
Dy members of the committee, the drafts are 
handed on to the general committees of the divi- 
sion who finally pass on them. 


Provide Useful Information 


The eventual use of this material enables safety 
engineers to provide operators with the necessary 
information to finish their jobs with a minimum 
of lost time or damage to equipment. The de- 
partment has also been helpful to many other 
industries, judging from the large number of re- 
quests received for these manuals from univer- 
sities and libraries. 

The department also handles many specific 
problems which occasionally arise within the in- 
dustry, and which are not taken care of in the 
manuals. An example of this work is a confi- 
dential report of the contamination of kerosene 
by gasoline vapors, which caused a number of 
companies to alter their distribution practices 
with regard to these items. Additionally, there 
are certain government reports which are read 
and circulated by this committee. “Occupation 
Hazards, and Diagnostic Signs,” published by the 
U. S. Department of Labor, are sent to the com- 
mittee members. 


Another important publication of the committee 
is the Accident Prevention Information news let- 
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ter. This bulletin is published once a month, and 
contains brief items on situations which have 
occurred, causing accidents. The importance which 
certain companies attach to this publication is 
made evident by the fact that in some cases one 
member may request as many as 150 copies for 
distribution to safety engineers. The annual dis- 
tribution amounts to substantially more than 
25,000 copies. 

In the publication dealing with Annual Sum- 
mary of Injuries to the Petroleum Industry are 
contained figures which draw comparison to the 
present standing of the oil industry with regard 
to other industries. The frequency of disabling 
accidents, the publication points out, was in 1927, 
39.14 injuries per 1,000,000 hours worked, while 
now the rate is slightly less than nine lost-time 
accidents in each 1,000,000 hours. The savings in 
reduced rates of insurance alone of this work 
would be enormous while the time, equipment 
and money saved on the actual job is inestimable. 

The committee also puts out a Review of Fatal 
Injuries in the Petroleum Industry, the two- 
fold purpose of which is to furnish information 


on the causes of fatal injuries to oil workers 
and to aid in the correction of mechanical faults 
and situations which may result in these injuries. 

Mr. Blakeslee in the course of his work in this 
phase of the Institute’s activities, makes personal 
talks to the safety engineers of different oil com- 
panies, and attends conferences of committee 
members in different parts of the country. In 
this way the Department of Accident Prevention 
somewhat resembles an actively functioning safe- 
ty department, rather than its original purpose 
as adviser. 

Finally, the Department of Accident Prevention 
conducts a couse based on a study of the U. S. 
Bureau of Mines first-aid manual. The department 
approves the men employed by companies who 
instruct the classes in this subject. At the com- 
pletion of one of these courses, the student is 
issued an A.P.I. first-aid card. This responsibility 
for training men in industry in the elements of 
first aid normally is the job of the Bureau of 
Mines. The extent of the work which must be 
done in the oil industry, however, is so great 
that the Institute’s program is a necessity. 


Public Relations Broad 


HE Public Relations Department of the Amer- 
pee Petroleum Institute, directed by Victor H. 
Scales, is a necessary, integral part of the work of 
each committee in the comprehensive setup of the 
Institute. As the dispenser of information to the 
thousands of persons or companies which request 
it, both relative to the Institute itself and the in- 
dustry, the history, activities, and statistics all 
must pass through the hands of this department. 

As a means of publicity, the department makes 
and maintains contact with the press, operates a 
press room at annual and semiannual meetings of 
the Institute, and has, in some years, succeeded 
in getting more than 2,000 columns regarding the 
industry into newspaper and trade-journal print. 
Perhaps its most important work is as an educa- 
tional facility for the public. It is the important 
responsibility of this department to correct mis- 
taken public opinion about the industry, and to 
keep this same public opinion on a favorable plane. 

All publications issued by the various commit- 
tees of the Institute are handled by this depart- 
ment, which edits, proofreads, and prepares for 
publication the final form of the material. The 
public relations advisory committee, under the 
chairmanship of Northrop Clarey, of the Standard 
Oil Co. of New Jersey, cooperates with the depart- 
ment in matters of policy. 


The Public Relations Department devotes a large 
portion of its work to the publication of regular 
organs, such as the Daily Oil Digest. This bulletin 
is sent weekly to a list of subscribers, and contains 
condensed information, gathered from newspapers 
and trade journals dealing with oil and allied in- 
dustries. Among the regular publications is the 
Weekly Press Release, which is sent to publishers 
in all parts of the world, containing news and 
educational features dealing with tne whole oil 
industry. Certain of the publications released by 
this department are solely for the trade press and 
house organs of the industry. 

In cooperation with the American Petroleum In- 
dustries Committe, the Department of Public Rela- 
tions releases enlightening matter dealing with 
legislative control of the industry through tax- 
ation. The Gas Tax News, published to this end, 
has a circulation of nearly 200,000 through the 
columns of the different journals to which it is sent. 

Petroleum Facts and Figures, an important pub- 
lication of the Institute, is handled by this depart- 
ment, and many of the booklets published are in 
constant demand several years after their original 
issue, necessitating continual revision and editing. 
“What Makes the Old Bus Go.” a pamphlet put out 
several years ago, is a good example of this con- 
tinuing demand, 


Statisucal Data Helpful 


NDER the direction of Fred Van Covern, the 

Department of Statistics of the American 
Petroleum Institute furnishes valuable service in 
the form of figures and data not available else- 
where, in addition to condensation of certain gov- 
ernment reports, highlighting their significance to 
the industry. 

In its Weekly Statistical Bulletin, this depart- 
ment disseminates information to all parts of the 
oil industry. With regard to production and refin- 
ing, the department publishes crude runs to stills 
each week, the crude-oil production estimate, fin- 
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ished and unfinished gasoline stocks, gas and fuel- 
oil stocks, cracking capacity, cracked-gasoline pro- 
duction, crude and refined imports to the United 
States, and their ports-of-entry receipts. In addi- 
tion, this department makes public in monthly and 
annual digests the reports of the U. S. Bureau of 
Mines and the Bureau of Foreign and Domestic 
Commerce. 

For the information of the transportation and 
marketing division of the industry, the Bulletin 
includes figures on receipts of California crude 
and products at Atlantic and Gulf ports, monthly 





summary of gasoline consumption by states, and a 
quarterly motor-vehicle registration by states, 

Facts of significance concerning developments 
in the oil industry all over the world are compiled 
and published in the Bulletin, and the department 
makes regular contributions to the Institute’s Quar. 
terly in the form of prepared papers. These papers 
deal with topics of current interest, as well as 
presenting the new and important advances of the 
industry. 


Experience and Ability 
Chief Institute Assets 


N summing up the functions of the American 
Petroleum Institute, and its value to the ind 
try, it can be stated that there exists no other 
entity within the oil business which could have 
purchased even a fraction of the ability and exje- 

rience which this association has been able to f 
nish. Through means of voluntary cooperation, the 
outstanding men in each department of the indus- 
try have placed their time and brains, so to speak, 
at the free disposal of the entire world, acccm- 
plishing ends, the most generous estimate of which 
may only be partly correct. 

Under the auspices of the American Petroleum 
Institute, the outstanding engineers in prodi 
tion, refining, transportation, and marketing have 
contributed to bring the price of gasoline from 
29 cents per gallon less tax, which was the pre- 
vailing price when the Institute was formed, to 
13 cents less tax, at the present standard. The 
public, when purchasing fuel for its motor cars 
may be sure that the combined abilities of these 
Institute members are in a large part responsible 
for that reduction. 

The operator, when he specifies A.P.I. stand- 
ards for his oil-field equipment, realizes that the 
efficiency of the equipment, and the quality of the 
material used in it, are high, largely through the 
efforts of experts in these departments. He also 
realizes that he could not hope to purchase this 
experience himself. 

The workman may not only feel protected by 
the vigorous safety program which has been pros- 
ecuted by the Institute, but he may also feel se- 
cure that his materials and equipment will not 
break down, perhaps injuring or killing him. 

The inventor, the technical man, the marketer, 
the accountant, the pipe liner, and any man in the 
oil industry down to the roughneck on a drilling 
rig, is in many ways affected by the work done by 
the Institute. And all the dividends accruing from 
the varied programs of the A.P.I. must eventually 
reach the consumer in two all-important forms 
price and quality of product. 

From the day when Colonel Drake’s “folly” pro- 
duced its first few gallons of petroleum in 1859 
until the organization of the A.P.I., the history of 
the oil business was, in the words of John R. Rock- 
efeller, a picture of “reckless waste and ruinous 
competition.” During the first 60 years of its ex- 
sistence, the oil industry managed to effect a min 
imum of scientific advancement, remaining on th 
whole a romantic, impractical adventure. 

During the 21 years following that period, th 
oil industry passed from this chaotic state of utte! 
disorganization into as orderly a pattern of mechan- 
ical precision as could be expected of this tho: 
oughly American business. It is only fitting t 
note that the industry has risen to its present pla: 
with the development of the Institute. 

In view of these facts, it would be safe to a 
sume, although stagnation might not result, ce: 
tainly the absence of the American Petroleum Inst 
tute would again pit operator against operator 1! 
the progress-retarding rivalry of the early days ‘ 
the petroleum industry. 


THE OIL AND GAS JOURNAL 














E. W. CLARK (Deceased) 
A.P.I. president 1927-28 


AMOS L. BEATY (Deceased) 
A.P.I. president 1932 


Research Program o 


Prime Importance 


HE AMERICAN PETROLEUM INSTITUTE can 

well be proud of its record in fostering research 
and in disseminating the results of this research. 
At the annual meetings of the Institute, petroleum 
technologists from all parts of the world attend 
technical sessions which rank in importance with 
the proceedings of the greatest scientific sccieties. 
Periodically, throughout the country, are held chap- 
ter and group meetings which are attended by 
thousands of engineers, superintendents, drillers, 
and roustabouts. At each meeting one or more 
papers are presented on the problems of the indus- 
try, new methods and practices are discussed, with 
the result that the efficiency of operators is gen- 
erally increased. 

Nowadays these meetings are taken as a matter 
of course, but-had it not been for the work of the 
A.P.I. in breaking down the old tradition of secrecy 
it is doubtful if they could have taken place. Before 
the war, cooperation between competing companies 
in the development of new practices was almost im- 
possible. There was not a great deal of research 
carried on and what did exist was not of high qual- 
ity because of the individualistic method in which 
it was conducted. Today, engineers and technolo- 
gists working for competing companies get to- 
gether and cooperatively solve their problems. 
Everywhere there are engineering committees at 
work on field problems with the result that the 
estimated recovery of oil from a sand has risen 
from around 25 per cent to 60 per cent. 

Traditionally, oil has been the forgotten subject 
in American colleges and universities. Petroleum 
geology was not considered quite respectable and 
the chemistry of the hydrocarbons was treated as 
a simple preliminary to a course in organic chemis- 
try, something that had to be discussed for the 
sake of completeness but which was of little real 
importance. Scientific societies generally neglected 
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oil and those organizations which had grown up 
among oil men had little contact with the academic 
world. The A.P.I.’s program of fundamental re- 
search has done more to break down this barrier 
than any other effort. 


Fundamental Research in Petroleum 


In November 1925, John D. Rockefeller presented 
to the research committee of the Institute the 
sum of $250,000 payable at the rate of $50,000 a year 
for research in the geology, physics and chemistry 
of petroleum. The Universal Oil Products Co. gave 
a similar sum and within 2 years 39 projects were 
under way. Of these projects, 8 were geological, 16 
were physical and 15 were chemical. Research asso- 
ciates worked with the U. S. Geological Survey and 
the U. S. Bureau of Standards in Washington as 
well as in the laboratories of a score of universities. 

The Institute enlisted the support of the Na- 
tional Research Council which set up a central pe- 
troleum committee on which there were three 
chemists, three physicists, three geologists and 
three officers of the A.P.I. This committee consid- 
ered proposals of projects and selected those to be 
supported by the Institute. As this program was 
one dealing with fundamental research on petro- 
leum, no problems of immediate practical value 
were considered. The whole purpose was to increase 
knowledge of the nature of petroleum and of its 
environment in the reservoir. From it, however, 
there has come an ever-increasing number of prac- 
tical applications which have made many millions 
of dollars for the oil industry. The value of so- 
called “useless research” was definitely established 
and today practically every company of any size 
has men working on fundamental problems, many 
of which originated from this program. 

At the end of the 5-year period, work on many 
projects had been completed and two more had 
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been added, making a total of 41 projects attacked. 
By July 1, 1930, 117 papers had been published or 
approved for publication, giving results of research 
done by A.P.I. research fellows. These papers ap- 
peared in such journals as the Journal of the 
American Chemical Society, Industrial and Engi- 
neering Chemistry, Bulletin of the American As- 
sociation of Petroleum Geologists, the Bureau of 
Standards Journal of Research, Physical Review, 
and others whosé¢ standing definitely indicates the 
high quality of the work done. 

During the next year, the number of papers pub- 
lished in scientific journals by A.P.I. research fel- 
lows or approved for publication had increased to 
155 and although the program officially ceased, 
except for three projects which were continued, 
study of the various problems has gone on almost 
without a pause since that time. 


Results of Fundamental Research Program 


Space does not permit the listing of the topics 
studied or a detailed discussion of their value to 
the industry but it is unquestionably true that 
much of our knowledge of secondary-recovery 
methods, of the preparation of special products 
from oil, of the treatment of sulfur-bearing crudes, 
of polymerization, dehydrogenation, and of many 
other matters of prime economic importance stems 
directly from these projects or from research stim- 
ulated by the publications of A.P.I. research fellows. 

The 41 projects employed as fellows or assistants 
some 200 researchers, many of whom are contin- 
uing their work in company laboratories or on uni- 
versity faculties where they train students for the 
industry. 

Stimulated by the A.P.1. research program, fun- 
damental research on petroleum geology, chemis- 
try and physics is being carried on in many uni- 
versities whose faculties scarcely knew a score of 
years ago that there were any problems in these 
subjects. Also stimulated by this research many oil 
companies have highly trained staffs who have 
contributed greatly to our knowledge of the fun- 
damentals of petroleum. 


Corrosion 


Contemporaneously with the fundamental re- 
search program, the A.P.I. financed a study of cor- 
rosion of pipe lines and other oil-field and refinery 
equipment. Work was carried on in the field and 
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Congratulations A. P.I. 


November, 1940. Again, the Amer- 
ican Petroleum Institute assembles 
for its annual convention. 

Coincident with this meeting, 
Schlumberger pauses to observe 
that more than a decade has 
elapsed since it introduced elec- 
trical logging to the oil country. 
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In retrospect, it can point with 
pride to many achievements in the 
technique of well investigation, 
which it invented and in which it 
maintains undisputed leadership. 


Again, Schlumberger gratefully 


acknowledges the cooperation of 
the petroleum industry. 
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jn the laboratory with the active cooperation of 
practically every company interested in the prob- 
lem. Pipe coatings were subjected to tests under 
various conditions, the metallurgy of pipe was 
studied, experiments on combating corrosion were 
carried on until a great mass of information cov- 
ering all phases of the problem was made available. 
The work of this committee is continuing under the 
direction of a group of pipe-line engineers repre- 
senting practically all of the major companies. 

This project illustrates the way in which the 
A.P.I. has benefited the small operator. Naturally, 
only major companies can maintain staffs large 
enough to permit the study of corrosion problems. 
These interested engineers meet, discuss their 
problems and assign projects. Work is carried on 
at the expense of the oil companies and is made 
available through publication or through the 
presentation of papers at meetings to all elements 
of the industry whether they have contributed to 
the solution of the problem or not. The prime 
object is the solving of a problem for the benefit 
of the industry as a whole, not for the benefit 
of a few large companies. 

This method of attacking problems is carried on 
in almost every field. Oil-company engineers are 
detailed by the companies to serve on A.P.I. com- 
mittees along with representatives of supply com- 
panies and service companies. The work of these 
committees is made public in the shortest possible 
time. Every meeting of the A.P.I. or of any division 
develops into a forum where papers are discussed 
in detail and this discussion is also made available 
to the industry. After the presentation of a paper, 
members relate experiences pertinent to the sub- 
ject matter of the paper and show how they solved 
their problems. No paper is permitted a place on the 
program which is not of wide interest so that the 
papers and the discussions that follow are eagerly 
read by every progressive operator. 


Crcoked Holes—Unitization 


A little over a decade ago, crooked holes were 
costing the oil industry many millions of dollars 
annually. As soon as this fact was realized, the 
Division of Production of the A.P.I. began to study 
the problem, Questionnaires were sent out to hun- 
dreds of engineers and the mass of information re- 
ceived was turned over to a committee which com- 
piled from it a detailed discussion of the subject 
and made recommendations for the cure of the 
evil. 

The result of this study was the complete disap- 
pearance of the problem, and the interesting de- 
velopment that since the cause of crooked holes 
was known, it was possible to turn the liability into 
an asset. By controlling drilling, it was possible to 
drill wells directed so accurately that they could 
tap others which had blown out and put them un- 
der control. Or from 2 to 20 wells could be drilled 
from a single location and so directed that they 
would be spaced at proper intervals on reaching 
the sand. In this way, the possibilities of drilling 
submerged locations were greatly increased. 


It might be considered that this development 
would have come about anyway, had there been 
no A.P.I., but it is questionable if this view is ten- 
able. Certainly the conversion of randomly crooked 
holes into directionally drilled holes would not 
have come so quickly without the Institute. Under 
the old tradition there were too many possible 
grounds for legal battles over the study of wells 
which might have wandered across property lines. 
Had it not been for the pioneer efforts of the 
A.P.I. in breaking down this distrust of the other 
fellow’s motives which lay uppermost in the minds 
of most operators, the cooperative attack on the 
problem could not have taken place. 

The principle of unitization was first advanced 
by Henry L. Doherty at a meeting of the A.P.I. 
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This practice which is now generally recognized 
as the most efficient and economical way of oper- 
ating an oil field can not be put into operation un- 
less there is general agreement among operators as 
to the optimum spacing of wells and best method 
of producing them. Before this agreement has been 
reached there must be a full discussion of all phases 
of production. Here, the A.P.I. fills a very definite 
need. At general and chapter meetings production 
problems are discussed at length and these dis- 
cussions pave the way for agreement as to the best 
practice for specific fields. 

A study of optimum well spacing necessitates free 
discussion of production statistics and practices. 
Formerly production statistics were guarded jeal- 
ously because to show that one company produced 
more or less oil than its neighbor invited trouble 
for all parties concerned. Again it was necessary 
for some organization to break down the barricades 
which prevented the free dissemination of this vital 
information, and again the A.P.I. by its policy of 
education filled the role. 

By enlisting the support of company executives, 
it was able to secure the services of the technicians 
who worked under these executives. In this way it 
was possible to secure cooperation upon all prob- 
lems dealing with production, drilling, refining and 
transportation of oil. 

Throughout the years, the missionary work of 
the A.P.I. has transformed executives who were 
distrustful of one another and loath to give out any 
information which could conceivably be of any 
value into enthusiastic supporters of cooperative 
research programs dealing with the most practical 
problems affecting the industry. 


Relationship With Other Societies 


It has already been pointed out how the results 
of A.P.I. fundamental research were published in 
journals not connected with the Institute. This not 
only indicates the high quality of the work but it 
also illustrates the cooperation which exists be- 
tween the A.P.I. and other technical groups. Many 
projects started under A.P.I. auspices are carried 
on in their later stages by the American Associa- 
tion of Petroleum Geologists, the American Insti- 
tute of Mining and Metallurgical Engineers, the 
American Chemical Society and other organiza- 
tions. The policy of the A.P.I. has always been to 
encourage the interest of other societies in prob- 


lems relating to oil on the theory that cooperation 
is essential to the solution of these problems. 

This policy has had a beneficial influence on 
members of the Institute. It is very difficult to en- 
courage a member of one’s staff to work coopera- 
tively with other members of an A.P.I. committee 
and then refuse to permit him to work coopera- 
tively with another organization such as the 
A.A.P.G. or the A.I.M.E. As a result, company geol- 
ogists and engineers are presenting papers before 
these bodies in increasing numbers and the wealth 
of experience these men possess is making the 
transactions of these societies more valuable every 
day. 

As local chapters of the A.P.I. become better or- 
ganized, the value of the work done by its members 
increases greatly. The annual meeting is attended 
by some 3,000 oil men and the semiannual or sum- 
mer meeting by another 700 to 1,500, but between 
last year’s annual meeting and the May, 1940, meet- 
ing, there were 29 chapter meetings attended by 
9,495 oil men. At these meetings 61 papers were 
presented. Thus, the educational work of the A.P.I. 
has expanded from an original attendance of 420 
at its first annual meeting to a total attendance 
of 14,021 at meetings held over a 7-month period 
during the current year. If committee meetings are 
considered, it is estimated that in a 12-month pe- 
riod gatherings of oil men held under the sponsor- 
ship of the Institute have a total attendance of up- 
wards of 75,000. 

That the American petroleum industry stands 
well in the lead as compared with other countries, 
and from the standpoint of efficiency and technical 
skill stands in the forefront of American industry, 
is in great part due to the lessons in cooperation it 
has learned from its Institute. The high quality and 
‘skill of its labor is in great part due to the educa- 
tional program of the A.P.I. 


It may safely be said that there is not a phase 
of oil technology that has not been attacked by 
A.P.I. committees and the lion’s share of the credit 
for the advances made in all of these fields goes to 
these committees. In spite of the amount of work 
done there still remains even more. For anything 
to interfere with the efficient technological and 
scientific program of the A.P.I. would be nothing 
short of a calamity. Upon it more than any other 
body depends the efficient development, conserva- 
tion and exploitation of our petroleum resources. 





EDWIN S. HALL 
Secretary of the A.P.1.C. 


OTTO DONNELL 
Treasurer of the A.P.I. 
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Continuous Logging at 


Rotary Drilling Wells 


DERN rotary-drilling equipment can make 
hole remarkably rapidly, but with conven- 
tional procedures progress is retarded when it 
becomes necessary to determine the nature of the 
rocks drilied and of the fluids contained therein. 
Until recently, the usual methods for making 
these determinations were: vertical coring, side- 
wail coring, drill-stem testing, and electrical log- 
ging—all of which called for interruption in the 
drilling operations. 

Equipment has been developed to give a con- 
tinuous log of the electrical resistance of the rocks 
drilled, while drilling; and, considering the tech- 
nical difficulties involved, remarkable progress 
has been made. But the system is not commercially 
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Fig. 1—Actual number of pump cycles required to bring 
sample to surface compared with calculated number 
at two typical wells 


available yet, and for this reason—and because 
the methods and equipment have been described 
adequately in another place—it is not further dis- 
cussed in this paper.’ 

Cuttings (ditch samples) long have been used 
for logging, and no interference with drilling is 
entailed; but difficulties in determining the depth 
to which the samples refer have limited the use 
of the method except for rough work. 

Drilling rate also has been used, but instruments 
capable of giving a practical record have been 
developed only recently.? * 

Although the collection of cuttings and the ob- 
servation of the drilling rate do not interfere with 
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The author discusses the development of pro- 
cedure and equipment now being used success- 
fully in detecting relatively small quantities of 
oil, water, and gas brought to the surface from 
the bottom of a drilling well by mud-circulating 
fluid used in rotary drilling, together with the 
method used in determining the depths of the 
horizons where the samples entered the well 
bore. 

He describes in detail a number of instruments 
that have been placed upon a panel and in- 
stalled in a trailer; the trailer is moved from lo- 
cation to location as the drilling rig is moved. 
most of these instruments are concerned with the 
logging of the well as drilling progresses. With 
these new instruments and methods it now is 
possible to drill ahead continuously, and to 
know fairly accurately the type of formation that 
is being drilled through—its oil, water, and gas 
contents, and its depth. Information of this na- 
ture, obtainable while drilling, is quite helpful— 
not only in determining completion procedures, 
but also may become useful in the later life of 
the well in producing or reconditioning opera- 
tions. 

Paper was presented before Division of Pro- 
duction at the annual meeting of the American 
Petroleum Institute, Chicago, November 11-15, 
1940. 








the normal drilling operation, they do not furnish 
a complete log, because they do not supply infor- 
mation regarding the fluid* contents of the rocks 
encountered; and it is for the fluid contents, rather 
than for the rock itself, that wells are drilled. 

Under modern rotary-drilling conditions the hy- 
drostatic pressure of the drilling fluid exceeds 
that of the fluids in the permeable rocks drilled 
through, so there can be no appreciable inflow 
from these rocks while drilling. Actually the flow 
is in the opposite direction, filtrate from the water 
phase of the mud penetrating into the permeable 
formations at a rate depending upon the wall- 
building ability of the mud. 

Superficially it appeared, therefore, that the only 
ways to obtain an indication or sample of the fluid 
content of the rock would be to take a core and 
bring it to the surface, drill-stem test, or electrical- 
ly survey and deduce the nature of the occluded 
fluids from the electrical resistance of the rocks 
containing them. 

It occurred to the writer that possibly the com- 
paratively very small quantities of fluid contained 
in the pores of the cylindrical core of the material 
actually drilled and pulverized by the bit were not 
flushed ahead of the bit, but carried to the surface 


*“Fluid” is used in its wider sense, to cover gases as 
well as liquids. 
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by the circulating fluid; and, further, that although 
—owing to the extreme dilution—the presence of 
these fluids could not be observed by the unaided 
senses, suitable instrumentation would enable de- 
tection. Both these suppositions have proved to be 
well founded. 

For logging purposes a further condition is neces- 
sary, viz., that after detection of the fluids at the 
surface, it must be possible to determine the depths 
from which they have been derived. Procedures 
and apparatus for doing this with reasonable ac- 
curacy have been developed. 

A combination of the information to be obtained 
from the changes produced in the drilling mud 
during its passage through the drilling zone, to- 

(Continued on Page 105) 


WELL-LOGGING SERVICE 


Location of Well Company 

Well 

Field, Goldsmith 
County. Ector 


Elevation State, Texas 





From To Casing Record : 
5/18/40 5/26/40 °5%4-in. outside- 
4,173 ft diameter at 


Observers : 
Date logged 
Depth logged 3,800 ft 





4,105 ft 

From To 

(Feet) (Feet) REMARKS 

3,800 4,085 7 738-in. hole drilled. 

4,085 4,105 7%-in. core head ; 3%4-in. core. 
4,105 4,125 4%-in. core head ; 2%-in. core. 
4,125 4,155 4%-in. hole drilled. 

4,155 4,173 4%-in. core head ; 2%-in. core. 
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Fig. 2—Typical log 
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gether with the information obtainable from the 
drill pipe by observing the drilling rate, the torque, 
the weight on the bit, and the vibration, make 
possible a fairly inclusive logging system that can 
be practiced with minimum interference with the 
drilling operations. 

The following paper discusses the developments 
along these lines, with which the author has been 
associated. 


Circulating Fluid as a Logging Means 


From the early days of rotary drilling, cuttings 
carried to the surface by the circulating fluid have 
been used for logging purposes; but a great deal 
of development work requires to be done before 
anything but a very rough log can be obtained by 
this means. 

Before the general adoption of the shale shaker, 
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Fig. 4—Floor plan of logging trailer 
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Fig. 5—Rear view. interior of trailer, showing instrument panel, oil detector, and phone to rig floor 


samples were “grabbed” from the ditch in various 
ways, and it was uncertain whether the cuttings 
consisted of material picked up by the circulating 
fluid during its last passage through the drilling 
zone, or of cavings of material that had been de- 
layed on its way or had been carried around the 
system—possibly for days (but which originally 
had been obtained from formations many feet 
shallower than the depth of the well at the time 
of collection). These ditch samples usually are 
grabbed at regular time intervals, and theoretically 
represent varying vertical-drilled intervals whose 
lengths depend upon the drilling rate. It is realized 
generally that there is a “lag” between the depar- 
ture of the cuttings from the bottom and their ar- 
rival at the surface, and it has been customary 
to try to allow for this lag by using a time interval 
calculated according to the depth and diameter of 
the well. The resulting log may be very much 
in error. 

The actual time taken for cuttings to reach the 
surface depends upon the rate of circulation, which 
varies frequently; upon the slip between the 
cuttings and the fluid (which varies over wide 
limits and depends upon the size, density, and 
shape of the cuttings); upon the viscosity of the 
mud; upon the number of collisions between the 
cuttings, the walls of the hole, and the drill pipe; 
and upon the condition of the hole. 

Early tests carried out by the author indicated 
how unreliable could be logs based upon cuttings. 
In one test, which admittedly may represent ex- 
treme conditions, drilling was suspended in a 
7,000-ft. weli while circulation was maintained over 
a 6-hour period. During the latter part of the 
period, cuttings still were appearing on the shale 
shaker in large quantities, and it further was found 
that the nature of the cuttings could be varied by 
simply varying the speed of the pump. 

Inasmuch as logging from the cuttings is at 
present not a feature of the logging system with 
which this paper is concerned, it is not discussed 
further herein. 

In addition to the solid cuttings, the circulating 
fluid carries to the surface fluids originally con- 
tained in the pore spaces of the parts of the rocks 
drilled up by the bit. The material actually con- 
sists of a cylinder roughly equal to the bit diameter, 
and a length equal to the depth of the hole. Al- 


though it was known that the solids were carried 
to the surface, it appears to have been assumed 
either that the fluids were completely flushed 
ahead of the bit and driven back into the forma- 
tion, or were present in the drilling mud in such 
small quantities that detection would be impossible. 
Early experiments by the writer demonstrated that 
both these assumptions were erroneous. 

The following example indicates the theoretical 
concentration in the drilling mud of the fluids 
picked up by the mud during drilling, assuming 
that there is no flushing ahead of the bit. 


Depth of well ee ee ll 
Rate of circulation te ... 800 bbl. per hour 
Diameter of hole drilled 9 in 
es ee 


Leieala i. 25 per cent 
Rock pressure ‘Ate SOs 


— . 200 atmospheres 
The volume of each lineal foot of rock drilled will 
be 735 cu. in., and the pore space will be 184 cu. in. 
If the pores contain an incompressible fluid and 
the drilling rate is 1 ft. per hour, the fluid (if all 
added to the drilling mud) would be transported 
by the mud and delivered at the surface at the 
rate of 184 cu. in. per hour, and the concentration 
in the drilling mud would be 24 p.p.m. or approxi- 
mately 0.0024 of 1 per cent. If, in place of an in- 
compressible fluid, the rock contains a perfect 
gas, when measured under surface conditions (but 
neglecting temperature changes) the gas would 
be brought to the surface at the rate of 21.3 cu. ft. 
per hour—which, in relation to the drilling mud, 
represents 1 volume in 200 or % of 1 per cent. 
The fluids encountered during drilling are oil, 
gas, and water. For the logging system under con- 
sideration, procedures and apparatus have been 
developed with which, under ideal conditions, oil 
can be detected in drilling mud when the concen- 
tration is only 10 p.p.m., and the presence of hydro- 
carbon gas can be detected when the rate of evolu- 
tion is 2 or 3 cu. in. per hour; so that, under suit- 
able conditions, it is possible to detect oil and gas 
picked up by the drilling mud from the pores of 
the rock drilled, even when the drilling rate is only 
1 ft. per hour. The “ideal” conditions referred to 
seldom are met in the field; but fortunately fluid- 
bearing rocks usually are drilled at a greater speed 
than 1 ft. per hour, and the required sensitivity 
for detection is inversely proportional to the speed. 
When the fluid in the rock is water, its detection 
depends upon the extent of its difference in some 
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respect to the water forming the fluid phase of the 
grilling mud. Because volumetric additions are 
obviously too small to be detected, detection must 
depend upon a change in the composition of the 
drilling fluid caused by the addition to it of the 
fluid contained in the pores of the core of rock 
drilled. Should this fluid be similar in all respects 
to the fluid phase of the drilling mud, its detection 
would be impossible. In many cases the salinity 
of the water in the rock is much greater than that 
of the drilling mud; and because, in addition, water- 
pearing sands are generally comparatively soft and 
drilled at a correspondingly high rate, the logging 
of these sands becomes possible. 

Given the possibility of logging the top of oil, 
gas, and water sands through the medium of 
changes in the circulating fluid, a further condi- 
tion is necessary in order to permit the logging of 
the bottom of the fluid-bearing sands and their 
thickness, which is that there must be no inflow 
of corresponding magnitude from the rock or rocks 
already penetrated. Because, under normal drill- 
ing conditions, the hydrostatic pressure of the mud 
column must be higher than the formation pres- 
sures, it appears unlikely that inflow can occur. 
Experience has shown that in most cases this is 
true: that inflow does not occur, and the bottom 
of the sands readily can be determined by a sharp 
drop in the oil, gas, or salt in the mud. Occasional- 
ly inflow is encountered; and, when encountered, 
it is generally from a gas sand. 

Curiously enough these sands from which inflow 
occurs are generally noncommercial and of low 
permeability, The author believes that in certain 
areas there are small, relatively impermeable sands 
charged at abnormally high pressures. Gas from 
these sands may continue to “bleed” into the hole 
long after the bit has passed through them; but, 
as experience with their behavior has been gained, 
it has become possible to allow for them and to 
log other gas-bearing horizons encountered at lower 
depths. The ability of the gas detector employed 
to distinguish between dry and wet gas, i.e., be- 
tween methane and mixtures of methane and high- 
er hydrocarbons, is of great value in this type of 
logging. Although inflow from these high-pres- 
sure low-volume sands is too slow to cause blow- 
outs, it may act as the trigger and allow a lower- 
pressure sand of greater capacity to blow out. 

In addition to the detection of fluids, logging 
involves determination of depth of the rocks from 
which the fluids were derived. With the logging 
system under consideration, the depth determina- 
tion is made by two independent means: First, the 
drilling-rate curve—which continuously and auto- 
matically is recorded against depth—indicates the 
top and bottom of the sands, in many areas, by 
the change in drilling rate. This information is 
insufficient, inasmuch as it does not define gas- 
oil or oil-water contacts, nor does it permit certain 
distinction between closely spaced thin sands con- 
taining different fluids. It is supplemented, there- 
fore, by a second determination, which depends 
upon the volumetric metering of the circulating 
fluid. 

Attempts to use a time interval based upon depth 
and diameter of the hole, and an assumed rate of 
irculation, proved to be extremely inconvenient 
wing to the bookkeeping involved, and also led 
‘overy serious errors, The method finally adopted 
involves the volumetric measurement of the cir- 
ulating fluid. Several kinds of meters were devel- 
oped and tried, but it was found that the positive- 
acting slush pumps provided the most convenient 
and reliable means of metering the drilling mud 
circulated. Fortunately, great accuracy is not re- 
quired, because large quantities of drilling mud 
are circulated per foot drilled. At a well drilling 
at the rate of 20 ft. per hour and circulating 800 
dbl. per hour, 40 bbl. of mud are circulated per 
foot drilled; and an error of 40 bbl., or 5 per cent, 
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therefore, would involve an error of 1 ft. in the 
logged depth. 

The use of the slush pumps for metering in- 
volves the counting of the cycles. It was found 
that, although the volumetric efficiency varies 
greatly from pump to pump and with the valve 
settings and general condition, it does not change 
rapidly except when an internal leak occurs, When 
a leak does occur, the part involved rapidly cuts 
out, so that the pump operates for only a short time 
at the abnormal rate, and only a very short section 
of the log, therefore, is involved. 

It is also necessary to know the volume of fluid 
required to displace an increment from the bottom 
to the top of the hole. It soon was found that the 
actual values differed widely from the theoretical 
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values, and that calculations could not be relied 
upon. 

As finally worked out, the method adopted does 
not require the measurement of the actual volume 
of fluid handled by the pump or calculation of its 
volumetric efficiency, and does not require the 
calculation of the volume in the hole. Instead, 
the actual number of pump strokes or cycles re- 
quired to get returns-is determined experimentally 
from time to time. This is done by placing a “tell- 
tale” in the drill pipe when a joint is added, and 
observing the number of pump strokes performed 
before the tell-tale is returned to the surface. 

Many dyes and different substances were tried 
out for this purpose. For instance, a few gallons 
of brine were put into the drill pipe, and their re- 
turn in the drilling mud was picked up by resist- 
ance-measuring electrodes in the flow line. Such 
a tell-tale will travel several times around the 
system, the hump in the conductivity curve be- 
coming flatter and wider on each trip. Inasmuch 
as salt water is one of the fluids to be detected, it 
is unsuitable as an indicator; and, after consider- 
able experience and many trials, common oats 
were adopted as the indicator. When the drill pipe 
is broken to add a joint, a handful of oats is dropped 
into the joint at the top of the hole, and the num- 
ber of pump strokes required before these oats 
appear on the shale shaker is observed. Deduct- 
ing the number of strokes required to carry the 
oats to the bit gives the number of strokes required 
to bring them from the bit to the surface. Com- 
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pared with the fluid indicator, it is found that oats 
or any other solids take a little longer and scatter 
a little more—probably due to the “slip” caused 
by collisions with drill pipe and walls of the hole. 
In the Gulf Coast and similar areas, where com- 
paratively viscous muds are used, the holes are 
generally “fast” (sometimes by as much as 50 per 
cent). That is to say that returns are obtained with 
only half the number of strokes indicated by cal- 
culations from the displacement of the pump and 
the volume in the hole. This is, in one respect, 
fortunate, as it reduces the time lag between the 
drilling of a short section and the availability of 
the information conveyed by mud at the surface. 
In other areas “slow” holes are found, and in West 
Texas, for instance, it is not uncommon for the 
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observed value to be twice the calculated value. 
Fig. 1 shows two typical holes, one fast and one | 
slow. It appears that very fast holes (i.e., 50 per 
cent or faster) presage stuck drill pipe, and that 
very slow holes accompany caved and washed-out 
holes and thinned mud, It is noteworthy that— 
even in a hole that is known to have caved—if 
viscous mud is used, the returns do not appear to 
be retarded. 
Longitudinal mixing of the drilling mud is much 
less than might be expected, considering the agi- 
tation of the rotating drill pipe and the probable 
uneven nature of the walls of the hole. The extent 
of mixing is indicated by the dispersion or scatter- 
ing of the tell-tale during its trip. In fast and 
normal-time holes the scattering is small. If a hand- 
ful of oats is placed in the drill pipe, three-quarters 
of it will return and appear on the shale shaker 
in a distance of 100 to 200 pump strokes, followed 
by some widely dispersed strays which probably 
have been delayed by collisions with the drill pipe 
and walls of the hole. In very slow holes the tell- 
tale return may cover 1,000 or more strokes. For- 
tunately, slow holes usually are found in areas 
where the drilling rate is slow, so that 1,000 strokes | 
may represent only 1 ft. or 2 ft. of section drilled. 
At the same-time, mixing lowers the concentration 
of the fluids to be detected in the drilling mud; 
but here again conditions favor detection, as oil 
and gas are detected more easily in the thin muds 
which usually accompany slow holes. 
The rate at which the fluid contents of the rocks 
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drilled are picked up by the drilling mud can be 
expected to depend upon the drilling rate. In any 
rock with a given saturation, doubling the drill- 
ing speed, therefore, should double the rate at 
which the fluid is picked up and delivered at the 
surface—so that the observed values ought to have 
a correction factor applied to them, based directly 
upon the drilling rate. With the detecting methods 
ysed at present, this appears to lead to distorted 
findings for oil and gas, although it may be the cor- 
rect method for salt water, and the use of the 
square root of the drilling rate appears to give 
more consistent results. 

The drilling rate depends to some extent upon 
the permeability; and inasmuch as the possible 
productivity also depends upon the permeability, 
it appears likely that, if drilling conditions could 
be kept reasonably constant, the shows might best 
be logged as they appear and without applying any 
correction for the drilling rate. 

There is, of course, a time interval between the 
drilling of a rock and the arrival of the informa- 
tion contained by the drilling mud at the surface. 
Asa rough general figure this amounts to 6 minutes 
per 1,000 ft. The existence of this delay has been 
raised as an objection to logging by this means, 
but it must be remembered that the information 
obtained in this manner is available more quickly 
than it could be obtained by any other means at 
present commercially available. For instance, if 
it is not wished to drill into the sand more than, 
say, 10 ft., and as the returns from a 5,000-ft. hole 
are obtained in about half an hour, it follows that 
at the worst the drilling rate must be limited to 20 
ft. per hour. Actually such a situation seldom oc- 
curs, as drilling is allowed to proceed without being 
slowed down until the proximity of an oil or gas 
sand is indicated by traces of gas detected by the 
gas indicator in the overlying rocks, or until the 
actual entrance into a sand has been indicated by 
the drilling-rate curve. 

Logging With the Drill Pipe 

Observation of the manner in which the rocks 
drill, the rate, the weight on the bit, the torque. 
etc., provides a means of logging their hardness 
or drillability. Such a log eminently is suited for 
correlation purposes. The information is imme- 
diately available, so that comparison can be made 
with similar logs from other wells while drilling 
is actually in progress. Logging by this method 
also enables the determination of the tops and 
bottoms of possible producing sands. Inasmuch 
as the comparative drillability of rocks is related 
closely to their permeability, the log can be used 
in a manner similar to that in which the self- 
potential or so-called “porosity curve” of an elec- 
trical survey is used, but with the important ad- 
vantage over the electrical survey that the log 
is drawn while the well is drilling. 

It is most surprising that until recently no instru- 
ments were available to log continuously the drill- 
ing rate. True, in certain areas, logs have been 
drawn manually by marking the kelly and noting 
the time required to drill successive intervals; but 
this is a laborious operation, requiring continuous 
attention, so that it has been employed only while 
drilling short sections of special interest—and 
Seldom, if ever, from top to bottom of the hole. 

It is probable that the dearth of development 
along this line was due to the commonly held belief 
that the condition of the bit so would affect the 
record that it would be practically useless. This 
fear has proved to be almost entirely unfounded. 
It is comparative, rather than absolute, rates that 
convey the information; and the difference in the 
hardness of successive rocks is so great that a 
soft rock will drill much faster with a worn bit 
than a hard rock will with a newly run one. 
Further, once a bit begins to get, blunt, it rapidly 
deteriorates so that no great distance is drilled 
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with it, and consequently only a small section of 
the log is affected. If, in addition, bit changes are 
noted on the log, their effect can be allowed for. 

If, in regular drilling practice, the feed of the 
bit were automatically controlled, the design of 
an instrument to produce a drilling-rate log would 
be comparatively easy; but with manual feed the 
bit often is lowered in small steps, separated by 
longer or shorter intervals of time during which 
there is no movement of the feed mechanism at 
the surface, although the bit may be drilling off 
and progressing. This situation is complicated 
further by the human element—the rate of feed 
frequently varying as the driller’s attention is 
distracted by various happenings around the rig. 
A graph of the “rate of feed” against “depth,” 
therefore, often runs from extreme to extreme, 
is very difficult to interpret, and is almost use- 
less for correlation purposes. This difficulty large- 
ly has been overcome by averaging, and our ex- 
perience has shown that the running average is 
much more desirable than an average taken over 
consecutive intervals. 


Fig. 2 shows a log of a well at which drilling rate 
was obtained by timing consecutive 5-ft. intervals 


Fig. 7—Mud sampler 


(curve A). Curve B was drawn automatically by 
the instrument on the same well, and curve C is 
the automatically drawn curve from another well 
in the vicinity. 

The scale to be covered by a drilling-rate re- 
corder is enormous, as the drilling rate may vary 
from one or two to several hundred feet per hour. 
This would appear to indicate a logarithmic scale, 
but our experience showed such a scale to be un- 
suitable, inasmuch as it interfered with easy cor- 
relation between logs obtained from wells drilled 
under slightly different conditions. Of the vari- 
ous scale arrangements tried up to the present, 
the provision of several scales has proved most 
satisfactory. The preferred ones are: 0 to 50; 0 to 
100; and 0 to 500 ft. per hour—the scale actually 
selected depending upon conditions encountered 
at the well at the time. With each change of scale, 
it has been found desirable to change, at the same 
time, the interval over which the running-average 
speed is taken. With the 0-to-50-ft.-per-hour scale 
the speed logged is that at which the last 18 
in. were drilled; with the 0-to-100-ft.-per-hour 
scale, the lust 3 ft.; and with the 0-to-500-ft.-per- 
hour scale, either the last 3 ft. or 5 ft.—-both hav- 
ing been tried. 


Instrumentation 


Sets of instruments for logging according to 
the method under discussion are installed in 
house-type trailers. Each trailer also includes 
equipment for core analysis and for the routine 
drilling-mud control; but as this equipment is 
routine and its description is not pertinent to the 


scope of the present paper, it is not discussed 
further. 

Fig. 3 is an external view of one of these trail- 
ers. The reels at the back carry the cables that 
connect the trailer to the rig power supply, and 
the instruments in the trailer to their control 
points at the rig. Fig. 4 is a floor plan of the in- 
terior of a trailer. The instruments for logging, 
both by the drill pipe and the drilling mud, are 
grouped together on a panel across the back end 
of the trailer. Fig. 5 is a view looking towards 
this panel, and Fig. 6 is a closeup of it. 

One of the chief difficulties met with in the 
instrumentation of a drilling rig is the absence, 
on most locations, of standard-frequency alter- 
nating current. The supply at many rigs is direct 
current (the voltage being far from regulated! ). 
At others it may be high-line alternating current. 
The trailers have to be able to meet any condition 
in this respect and, therefore, contain a converter 
for converting direct current to alternating cur- 
rent, and a rectifier to supply direct current from 
alternating current. A 114-kw. a.c. gasoline-driven 
generator also is available for jobs on which the 
rig supply is altogether unsatisfactory. The upper 
central panel, Fig. 6, is the power panel, and car- 
ries the necessary controls and instruments. 

The first, and almost essential, requirement for 
any recording or indicating instrumentation at 
a well is means for continuously indicating depth, 
and for continuously driving a chart in syn- 
chronism with the depth of the hole. As previ- 
ously explained, logged data are recorded pref- 
erably against depth in a manner similar to that 
in which geological logs and electrical logs are 
recorded, time-driven charts being entirely un- 
suitable. 

This has been achieved for the logging system 
under discussion. The two counters on the left- 
hand lower panel continuously show the depth 
of the hole and the distance the bit is off bottom, 
while the chart in the recorder on the right is 
advanced longitudinally in synchronism with the 
depth. These operations are entirely automatic, 
and the instrument adds or subtracts joints of 
pipe as they are added or subtracted at the rig, 
and also distinguishes between reaming and ac- 
tual drilling ahead. With the latest models the 
depth error is less than 6 in. per 100 ft. drilled. 
Means for correcting chart position every few 
hundred feet to bring it into agreement with drill- 
pipe measurements are incorporated, and the cor- 
rection can be appliec in a few seconds, without 
interrupting the operations. 

The instrument on the right-hand panel, above 
the depth indicator, is the gas detector. A variable- 
speed motor-driven vacuum pump aspirates a 
measured quantity of air through a trap mounted 
on the flow line, and through a flexible hose to 
the trailer, where it passes through a filter, a 
humidifier, a flow meter, and a “hot-wire” bridge- 
type gas detector. There is no suitable volume 
meter available for covering the large range in 
volumes of gas that need to be dealt with in this 
application, nor for measuring the very small vol- 
umes met with; but the hot-wire type of instru- 
ment can detect very small volumes of combusti- 
ble gas mixed with air. Readings can be obtained 
with as little as 0.01 cu. ft. of gas per hour, with 
the gas detector that is used in the trailer. Using 
this sensitivity, it has been found in a number 
of areas that traces of gas can be picked up in the 
cap rocks overlying gas and oil sands. By this 
means an indication of the proximity of a possible 
producing sand can be obtained 10 ft. or more 
before the bit actually reaches the sand. 

Two filaments maintained at different tempera- 
tures are used in the instrument, enabling meth- 
ane to be distinguished from gas containing the 
higher hydrocarbons, and a distinction is made 
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on the logs between dry and wet-gas shows. 

A core holder incorporated with the gas de- 
tector enables cores to be examined for gas, 1 or 2 
cu. in. of core material being ample for the pur- 
pose. 

The gas detector is connected to the recorder, 
and its signal quantitatively is recorded on the 
recorder chart. 

The lower instrument on the central panel is 
the salt-water detector. Electrodes placed in the 
flow line and in the pump suction measure the 
electrical resistance of the ingoing and outgoing 
drilling mud. Inasmuch as the electrical resist- 
ance of the drilling mud varies greatly with tem- 
perature, automatic temperature compensation is 
incorporated in the electrodes and in the bridge 
circuit. The electrodes are tubular in form, the 
measuring current being confined to the interior 
of the tube, so as to be unaffected by external con- 
ditions such as the proximity of the walls of the 
flow line or pump suction. 

Because the mud is by no means homogeneous, 
and the resistance of the stream continuously 
varies due to the addition of makeup water, etc., 
it is necessary to compare the resistance of an 
increment of the stream as it enters the well with 
the same increment as it issues. This is done by 
superimposing the input-resistance log on the out- 
put-resistance log, with the proper phase dis- 
placement between them to allow for the lag. 
Lack of congruity in the superimposed curves on 
the log indicates changes caused by the passage 
of the mud through the drilling zone. For reasons 
previously stated, the detection of a salt-water 
sand requires that the fluid phase of the mud be 
comparatively fresh. In the trailer installations 
completed up to the present, the salt-water de- 
tector is not connected to the recorder. 

The detection of oil is made by exposing a sam- 
ple of the mud to ultraviolet light in the viewing 
box. This instrument can be seen on the sink at 
the right in Fig. 5. It consists of a light-viewing 
box containing a source of ultraviolet light and 
an alternate source of visible light. A magnifier 
is incorporated in the eye piece, and greatly as- 
sists the observations. A sample of mud is diluted 
with water, a viscosity and emulsion breaker 
added, and the sample placed in a 3-in.-diameter 
dish, which is inserted in the viewing box. 

Under ultraviolet light oil fluoresces; but when 
present in the mud it does not show up as a 
fluorescent film, as might be expected, but as a 
number of bright specks on a dark background, 
the appearance resembling a starry sky. Origi 
nally it was anticipated that a show once picked 
up would go around through the pits, pump, and 
hole, and reappear; but little trouble has been 
experienced owing to this cause, the fluorescence 
due to the crude oil usually disappearing after 
the first trip. Occasionally it may reappear, but 
on a second trip the fluorescence is much dimmer 
and easily is distinguished by an experienced op- 
erator. Lubricating oil, which also fluoresces and 
which may drip into the mud from the rotary 
or run down from the swivel, gives rise to the 
chief operating difficulty. It often can be distin- 
guished by the slightly different color (from most 
crude oils) with which it fluoresces; and, in any 
case, with a little trouble it can be kept out of 
the mud stream. Recently special nonfluorescent 
lube oils have been developed and made avail- 
able for use when contamination is troublesome. 

If the mud samples for the mud observations 
merely are grabbed from the mud stream, erratic 
results are obtained—probably because the rate 
at which the bit is fed down during normal drill- 
ing is far from constant. To overcome this diffi- 
culty a continuous sampler (Fig. 7) is employed 
in the ditch. The wheel of the sampler is turned 
by the flowing mud, and at each revolution a 
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small sample is picked up and deposited in the 
container. 

The instrument above the salt-water detector 
on the center panel (Fig. 6) is the drilling-mud 
meter and pump-cycle-rate indicator. Switches 
mounted on the slush pump transmit electrical 
impulses to this instrument. The rate at which 
the pump is running is indicated continuously on 
the large dial in the center of the panel, while the 
two counters, on the right and left, number the 
cycles. These two counters run in step, but one 
of them continuously leads the other by the num- 
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ber of cycles required to bring an increment of 
the circulating fluid from the bit to the top of 
the hole, this lead being determined experimen- 
tally, as previously described. 

For example, suppose that the depth of the well 
is 6,000 ft. The operator notes the reading on the 
leading counter, which is, say, “500,” and enters it 
alongside 6,000 ft. He repeats this operation again 
when the depth is, say, 6,002 ft., and finds, say, 
“1,000” on the counter. Inasmuch as the one coun- 
ter leads the other by the number of cycles re- 
quired to bring the sample to the surface, the opera- 
tor knows that the sample relative to the drilling 
between 6,000 and 6,002 ft. will be arriving at the 
surface while the lagging counter reads from 500 
to 1,000. Logging in this manner, of course, requires 
considerable attention on the part of the operator; 
but it is now no longer necessary because the re- 
corder performs the operation entirely automati- 
cally. 

The rate at which the pump runs is indicated 
continuously on the large dial of the instrument, in 
cycles per minute, and this indication has proved 
to have an important use unconnected with log- 
ging—which use is that on steam-driven rigs it 
gives an almost infallible warning of drill-pipe 
washouts before they have become serious enough 
to cause parting of the string. When a washout 
starts, the pump rate commences to increase, and 
continues to increase over a period of several hours 
until pipe failure occurs. 

This speeding up is almost imperceptible to the 
driller, as it occurs so slowly; but it easily is no- 
ticed on the meter which, in addition to its indicat- 
ing pointer, is provided with a hand that is man- 





ually set to the normal pump speed a few minutes 
after the pump has been started and has settleq 
down. Speed changes due to variations in boiler 
pressure easily are distinuished from those due to 
an incipient washout, being up and down and of 
small amplitude, whereas the change due to a wash. 
out is a steady increase. 

The instrument at the top of the right-hanq 
panel is the drilling-rate meter, or sclerograph. It 
is designed to compute a continuous running aver. 
age of the drilling speed over a predetermined drill. 
ing distance. This method of averaging has been 
found to be desirable (for reasons discussed in a 
previous paragraph). Four rate scales are available, 
the operator selecting the scale most suitable to 
cover the drilling-rate range at a particular wel] 
by means of the control switch in the center of the 
panel. The dial continuously indicates the drilling 
rate, and the instrument is connected to the re. 
corder, so that a continuous record of the rate ig 
made. 

The recorder is situated on the lower part of the 
right-hand panel. It is of the multiple-trace type. 
The chart is driven longitudinally by the depth 
recorder, either 1 in. to 20 ft., or 1 in. to 50 ft. The 
drive is fully automatic, the chart does not back up 
when the bit is lifted off bottom to ream, and the 
addition or subtraction of joints of drill pipe is 
taken care of by the drive without any attention. 

Fig. 8 is a short section of chart made by one 
of these recorders. Four parameters are recorded 
according to the present setup. Reading from left 
to right, the first trace is the slush-pump rate, in 
cycles per minute; the second is drilling rate; the 
series of lines in the third column is drawn by the 
pump-stroke counter; and the fourth trace shows 
the gas. The lines in the third column serve to re- 
late a gas show to the depth from which it came. 
A dial on the pump-stroke counter is set to the 
number of pump cycles experimentally determined 
as required to bring a sample from the bit to the 
surface. The pump-stroke counter then causes the 
pen to move completely across the third column on 
the chart while this number of cycles is being per- 
formed, and continuously to repeat this operation. 


Referring to Fig. 8, an increment of the circu- 
lating fluid which passed the bit (at A on the chart), 
when the depth of the well was 6,043 ft., arrived at 
the surface (B on the chart) when the depth of the 
well was 6,050 ft. The gas show which appeared at 
C (opposite B), therefore, came from 6,043 ft. There 
was another gas show which commenced at D when 
the depth of the well was 6,128 ft., and the dashed 
line on the chart demonstrates the manner in which 
the depth at which this gas was encountered in 
the well is determined, viz., 6,089 ft. 

When the indication of the gas indicator exceeds 
a predetermined value (in the present case 35 per 
cent), the symbols used for the gas curve and the 
“cycles in the hole curve” automatically are inter- 
changed, as at F and G. This assists the interpre- 
tation of the log at such times as when drilling has 
been suspended while circulation is continued. 


Conclusion 


The trailers and service now have been com- 
mercially available a little more than a year, and 
have been used on approximately 200 wells. In addi- 
tion to logging, at present the trailers are equipped 
for routine drilling-mud control and for core analy- 
sis. The development is in the early stages, and it is 
expected that other functions connected with the 
logging and operation of drilling wells will be 
added as time goes on. 
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NLIKE most refining processes, the separa- 
U tion of oil from crystalline waxes by con- 
yentional sweating has not been changed radi- 
cally in the past years, and has been practically 
without competition in its field. The work of many 
investigators has increased the efficiency of sweat- 
ing by extending the knowledge of the factors 
involved, and by improving the control methods. 
The equipment has been improved by mechani- 
cal refinements, but the’ method of separation has 
remained the same. Sweating is still a batch frac- 
tional melting, carried out on long time cycles, 
thermally inefficient and relatively difficult to 
control. 

A new process now has been developed, based 
on a novel mechanism of wax-oil separation. Al- 
though the application of this principle permits 
the separation of any clean oil-wax mixture, the 
commercial development of the process thus far 
has been confined to the deoiling of sweater 
stocks. This has progressed from a pilot-plant op- 
eration on a wide variety of stocks, to commer- 
cial installations of 400 and 700 bbl. daily charg- 
ing capacity. It offers the advantages of continu- 
ous operation under automatic control, low oper- 
ating cost, and low plant cost. It is the purpose 
of this paper to present this process, describe its 
theory, the equipment employed, and the results 
obtained. 


Theory of the Process 


If an oily crystallme wax stock is cooled to a 
temperature below its melting point, the wax 
solidifies in well-defined crystals; but the sys- 
tem is not freely separable because the wax crys- 
tals impede the flow of the oil, and because the 
oil adheres to the crystals. An attempt to filter 
the material results in very imperfect separations 
and difficulty with plugging of the filter medium. 
If, however, the oily wax is emulsified in a non- 
viscous nonsolvent liquid, such as water, and 
cooled to precipitate the desired wax, with the 
process so controlled that the water is the con- 
tinuous phase of the emulsion, then the droplets 
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Emulsion Deoiling Process 


By A. H. SCHUTTE 
The Lummus Co., New York, N. Y. 
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This paper presents a new process for deoil- 
ing crystalline waxes, and summarizes the pilot- 
plant and commercial operations. The process 
utilizes water emulsions to effect continuous wax- 
oil separations. No expensive solvents nor sol- 
vent-recovery equipment is required. The process- 
ing time is a matter of minutes, rather than of 
days: and, therefore, automatic control is imme- 
diately effective. The plant cost and operating 
cost are low, and only exhaust steam is required 
for heating. The method may be applied to the 
complete processing of slack wax to semirefined 
grades, or may be used as an adjunct to exist- 
ing sweating equipment. 

The emulsion wax-separation processes are 
covered by the following U. S. Patents issued to 
Schutte: No. 2168140, 2168141, 2168142, 2168143, 
and 2168306; and pending applications for patent. 
The Lummus Co. is the sole licensor. 

Paper presented before Refining Division at the 
annual meeting of the American Petroleum In- 
stitute, Chicago, November 11-15, 1940. 











of oil and the wax crystals are separated by 
water, and a freely filtering substance is ob- 
tained. In practice the cooling and emulsifica- 
tion usually are carried out in the same zone by 
the addition of the nonsolvent liquid at a suit- 
able temperature. The resulting material, which 
has the appearance of whipped cream, may be 
subjected to any kind of a liquid-solid separation, 
such as filtration or settling. The cake deposited 
on filtration, when the water and oil have been 
removed, is finely crystalline, porous, and may 
be washed readily with large volumes of water. 
A further fractional separation may be obtained 


MOT WATER 
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Fig. 1—Emulsion deoiling process 
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by varying the temperature of subsequent water 
washes. It has been found that one of the most 
efficient methods of separating these emulsions 
is to charge them to a filtering-type basket cen- 
trifugal, suitably jacketed for temperature con- 
trol and equipped with washing nozzles. Wheu 
washes are used at temperatures considerably 


































































































Fig. 2—Continuous emulsion deoiling centrifugal 


RELATIONSHIP BETWEEN ON. CONTENT Aa 
NUMBER OF EMULSION OEOILING STEPS 
MO CYCLE CUT AND HOT WASHING 

ONLY ON FINISHING STEP 





Fig. 3—Relationship between oil content and number of 
emulsion deoiling steps; no cycle cut and hot washing 
only on finishing step 


higher than the temperature of the charge emul- 
sion, a partial shrinkage of the cake results in a 
squeezing action which aids the removal of the 
last traces of oil. When treated in this way the 
cake still retains its porosity, however, and al- 
lows a free passage of the wash liquid. 

It will be noted that the process has the unique 
features of employing nonsolvent liquids, rather 
than solvent liquids, and of utilizing emulsions 
which up to now have been considered as unde- 
sirable nuisances by the petroleum refiner. In 
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addition to the aforementioned benefits of emulsi- 
fication, there is apparently an improvement in 
crystal structure, due to the fact that the wax is 
solidified from a thin interfacial film, rather than 
from the main body of a liquid. This effect has 
been noted in the commercial deoiling of waxes 
containing high end-point constituents which 
would render them virtually unsweatable. In this 
case the film crystallization apparently decreases 
the effect of the naturally occurring inhibitors. 


Description of Processing Equipment 
The equipment for a single-stage emulsion de- 
oiling is shown on the flow sheet, Fig. 1. The oily 
wax to be processed is introduced by pump G-1 
into the suction of the emulsifier G-2. The volu- 
metric capacity of the emulsifier is 10 to 20 times 
the quantity of wax charged, and this excess ma- 




















Fig. 4—Pilot deoiling unit 


terial is bypassed back to the emulsifier suction. 
A small amount of compressed air is introduced 
with the wax. The temperature of the net emul- 
sion is controlled by an automatic instrument 
operating on the water introduced to the emulsi- 
fier. The proportions of water and wax are ad- 
justed by controlling the temperature of the water 
in exchanger E-1. The net emulsion is charged to 
a perforate-wall centrifugal lined with a filter 
medium. The unsolidified portion of the original 
waxy charge and the emulsified water are thrown 
out and collected in the lower portion of the jack- 
eted housing surrounding the rotor. The deposit- 
ed cake travels continuously up the wall of the 
machine as an annular mass, and is discharged 
over the top lip of the basket into a steam-jacketed 
melting ring, from which it flows to one com- 
partment of tank F-2. The cake may be washed 
during its progress up the wall of the machine 
at several levels by water at controlled tempera 
tures. The upper wash material may be with- 
drawn separately, and used as a recycle stock if 
desired. 

The operation of this type of centrifugal may 
be visualized more clearly by reference to the 
cross-sectional cut given in Fig. 2. The machine 
differs from a conventional basket-type filtering 
centrifugal in that the curb housing is divided 
into three jacketed sections. The top section is 
steam-heated for cake melting, and the other two 
sections allow control of the temperatures in the 
primary-filtration and washing zones. There is 
no mechanical means required to propel the cake 
upward and cause its continuous discharge, be- 
cause the characteristics of the emulsion cause a 
self-propulsion of the cake. Due to the presence 
of emulsified water in the charge, the density of 
the material at the feed point is considerably 


PAGE 


114 








TABLE 1—TYPICAL DATA, PILOT EMULSION DEOILING UNIT 





Charge Product wax Yield, 
. ~ : volume Number 
Melting Melting per cent of 
point Oil* point Oil* on deoiling 
Charge stock source— Cr? (per cent) (°F.) (percent) charge steps 

1. East Texas pressed slack wax 107 26 122.5 1.7 40.2 3 

2. East Texas pressed slack wax 107 26 129.5 0.5 25.8 5 

3. East Texas pressed slack wax 112.5 30 122.5 10.7 57.5 1 

4. Mid-Continent coid pressed slack 96 (too high) 115.5 11.8 13.3 1 

5. Mid-Continent cold pressed slack : 96 (too high) 105 34 36.0 1 

6. Pennsylvania solvent-dewaxing slack 122.5 (10.0) 127 (0.7) 62.0 1 

7. Pennsylvania solvent-dew axing slack . 122.5 (10.0) 130 (0.2) 41.5 1 

8. Pennsylvania slack wax .... eee (20) 122.5 (5.5) 72 1 

9. Mid-Continent pressed slack wax eA 108 35.6 115 16 71 1 

10. Mid-Continent pressed slack wax Ve 108 35.6 119.5 5.5 43.8 1 
11. Mid-Continent pressed slack wax . 108 51.4 118 26.6 51.4 1 
12. Far-eastern wax stock No. 1 wears 99 32.6 107 13.6 34 1 
13. Far-eastern wax stock No. 1 .............. 99 32.6 109 7.3 24.8 2 
14. Far-eastern wax stock No. 2 oa 116 11.8 118.5 7.1 86.5 1 
15. Far-eastern wax stock No. 3 135.1 3.9 138.5 1.2 72.2 1 
16. Mid-Continent pressed slack wax See 108.5 36 117.6 16.5 64.1 1 
17. East Texas pressed slack wax ; 105.6 42.2 115.8 20.3 60.2 1 
18. California solvent-dewaxing slack Siow Bee 25.1 128.7 2.0 59.0 1 





*Oil contents run by modified A.S.T.M. procedure 


using special light cloth, correlated with solvent method 


Oil contents enclosed in parentheses run by A.S.T.M. method D-306-29-T. 





TABLE 2—PILOT-PLANT DATA, SINGLE-STAGE 


Emulsion deoiling operation—once through: 
Charge: 
Melting point, °F. 
Oil, per cent 
Cake: 
Yield, volume per 
Melting point, °F. 
Oil, per cent 
Filtrate: 
Yield, volume per cent on slack 
Melting point, °F. 


cent on slack 


Single sweating operation: 
Volume per cent on deoiled cake 
Volume per cent on en slack 
Melting point, °F 
Oil, per cent 
Tensile strength, lb. ‘per sq. in. 


EMULSION DEOILING FOLLOWED BY SWEATING 
East Texas pressed slack wax 


112.5 
29.8 
57.5 
122.5 
oer 10.7 
42.5 
93 
Cut No. 1 Cut No. 2 Cut No. 3 Semirefined 
20.6 2.1 38.3 39.0 
11.9 1.2 22.0 =. 
95 115.5 123.8 132.( 
15.6 0.8 0. 14 
412 








greater than the density of the deposited cake. 
The internal pressure, acting on any particle of 
dry cake, is considerably less than that acting on 
a particle of feed slurry. This results in a net 
upward force in the cake, which displaces the 
cake aS an annular mass upwards along the wall 
of the rotor. Studies of this action have been 
made by introducing feed slurries containing in- 
soluble dyes. Cakes formed in this way then were 
cut into strips and removed. The line of demarca- 
tion between the undyed original cake and that 
deposited from the dye-containing subsequent 
charge is roughly a half-parabola having its axis 
along the surface of the filter medium. 

A view of the pilot deoiling unit is shown in 
Fig. 4. This uses a 10-in. centrifugal which was 
remodeled from a standard small laboratory ma- 
chine. The charging capacity of the unit is 10 
gal. per hour. 

The first commercial plant was built in an auto- 
mobile box car, and so designed that the car can 
be placed on a refinery siding, requiring only 
the connecting of electrical power and exhaust- 
steam, water, charge, and product lines. This 
plant was designed for 400 bbl. per day of slack 
wax, and has exceeded this capacity in service. 
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A general view is given in Fig. 5. Fig. 6 shows 
the charge pump, emulsifier, and water-heating 
exchangers. Fig. 7 is a view taken inside of the 
car, looking toward the 48-in. centrifugal; and 
Fig. 8 is a closeup of the centrifugal, showing the 
emulsion charge line, the wash lines, and the 
troughs which carry off the filtrate, and over- 
head cake. This plant has been operating in the 
Pennsylvania field since early in the spring, pro- 
ducing marketable wax from slack wax obtained 
by solvent dewaxing. The refinery has no sweat- 
ing equipment, and this box-car plant, plus clay- 
percolation equipment, constitutes the entire wax 
plant. 

A view of a 60-in. suspended centrifugal in a 
permanent 700-bbl-per-day installation is shown 
in Fig. 9, which is a photograph of the wash and 
jacket-water control manifold and part of the in- 
strument board. This unit operates on a Mid- 
Continent slack wax from plate and frame presses. 


Pilot-Plant Operations 


Typical data for pilot-plant emulsion deoiling 
operations on various stocks are presented in 
Table 1. These stocks include three East Texas 
pressed slack waxes, 


Mid-Continent cold-pressed 
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Fig. 5—400-bbl. per day deoiling unit. 
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slack, Pennsylvania and California solvent-dewax- 
ing slacks, and far-eastern wax stocks. In most of 
these runs hot washing was used only on the 
final finishing step, inasmuch as the pilot unit 
has no side cut to segregate the hot-wash filtrate 
from the primary filtrate or foots oil. The degree 
of oil separation obtained on the California sol- 
yvent-dewaxing slack in a single-step process is 
much greater than that shown-for the other 
stocks. This is a reflection of the improvements 
made in the pilot-plant equipment in the last few 
months. Fig. 3 is a plot which shows the rela- 
tionship between the oil content of the charge 
wax and the oil content of the cake obtained from 
each deoiling step, when hot washing is used on 
only the final operation. It will be noted that 
there is a definite and constant relationship be- 
tween the oil contents remaining after each pass. 
With the exception of the California slack wax, 
this relationship indicates the equilibrium ob- 
tained in the original emulsion charged to the 
centrifugal. In the case of the California stock, 
several improvements have been made in the 
emulsification system, and a heavy well-distrib- 
ited wash was employed at the charge tempera- 
ture. The factors influencing the degree of oil 
separation are as follows: 

i. The crude source from which the slack wax 
is obtained. This effect will be noted by the dif- 
ference in the slopes of the lines for well-frac- 
tionated sweatable slack wax from various crude 
sources. 

The percentage of oil in the original charge. 


3. The degree of fractionation obtained in the 
distillation unit which produced the original wax 
distillate. As pointed out previously, this effect 
is less important in emulsion deoiling than in con- 
ventional sweating. Poorly fractionated slack wax 
usually gives no trouble with operation in emul- 
sion deoiling, but the structure of the final prod- 
uct wax is apt to be poor. The curves of Fig. 3 
are given to show the relationship between- the 
oil content of the charge and that of the solid 
phase in the original emulsion, and they do not 
represent the ultimate separation possible by 
washing and by the segregation of the hot-wash 
filtrate. 

Table 2 gives the result obtained by a single- 
stage emulsion deoiling of an East Texas pressed 








Fig. 6—{Left) 400-bbl. per day deoiling unit; showing charge pump, emulsifier, and water-heating exchangers. 
Fig. 7—{Right) View of inside of box car looking toward centrifuge. 


slack wax, followed by a single laboratory sweat- 
ing. The original slack charged to the emulsion 
deoiling operation had a melting point of 112.5° 
F., and contained 29.8 per cent oil. A yield of 57.5 
per cent of cake was obtained with 122.5° F. melt- 
ing point, and an oil content of 10.7 per cent. This 
cake sweated to 22.4 per cent. on the original slack 
of 132° F. melting-point semirefined wax, having 
an oil content of 0.14 per cent and a tensile 
strength of more than 400 Ib. per sq. in. The next 
cut of 22.0 per cent on the slack was of 123.8° F. 
melting point 0.8 per cent oil. This shows that 
stocks which have been partly deoiled by the 
emulsion process give good separations upon sub- 
sequent sweating, and yield products of high 
quality. 
Commercial Operations 

The results obtained from the commercial op- 
eration of an emulsion deoiling plant having a 
48-in. centrifugal are given in Table 3. The charge 


eo 


stocks were obtained from solvent dewaxing of 
Pennsylvania distillates, and the plant usually 
was operated for a crude-scale product. It will 
be noted that the overall yield was 60.6 per cent 
of 130° F. melting-point scale wax, containing 0.4 
per cent oil. The operation shown in Column C 
is of interest because of the high degree of sepa- 
ration obtained on a charge material containing 
high end-point waxes which normally would be 
unsweatable. The oil separation from 21 to 1.3 
per cent, upon rerunning the filtrate, is also of 
interest. The operation in Column F shows the 
production of a semirefined wax in a single step 
from solvent-dewaxing slack. 

Reference to the utility data shows an economy 
of operation in marked contrast to conventional 
sweating, as evidenced by the overall utility cost 
of only 1.8 to 1.9 cents per barrel of charge. 

The operating performance for a deoiling unit 

(Continued on Page 206) 





Fig. 8—(Lett) 48-in. centrifuge deoiling unit. Fig. 9—(Right) 700-bbl. per day emulsion deoiling unit; showing 60-in. suspended centrifuge. 
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Synthetic Chemicals 
From Petroleum 


By L. ROSENSTEIN 


Shell Chemical Co., San Francisco, Calif. 


HHE manufacture of synthetic chemicals from 

petroleum and from natural gas, closely re- 
lated to it, is becoming a major American indus- 
try. Petroleum is well suited as a chemical raw 
material: it is cheap and abundant, and contains 
a wide variety of chemical types which, in them- 
selves or after cracking to simpler compounds, 
may be converted to derivatives of many kinds. 
Several general reviews of this field recently have 
appeared'?**; the present paper will be concerned 
largely with developments in which Shell Chemi- 
cal Co. has played some part. These developments 
are, however, typical of the petroleum chemical 
industry as a whole. 

At the outset a word of explanation may be in 
order regarding the relation of Shell Chemical Co. 
to its associates, Shell Oil Co., Inc., and Shell De- 
velopment Co. By and large it may be said that 
Shell Chemical operates on raw materials which 
Shell Oil is in a position to furnish; and it uses 
processes and manufactures products which have 
been developed in the research laboratories and 
pilot plants of Shell Development. On behalf of 
Shell Chemical, the latter carries on extensive 
market research concurrently with its investiga- 
tions of processing, to the end that applications 
may be found and markets developed for present 
and potential chemical products, and new prod- 
ucts may be supplied to meet the expressed needs 
of industry. 

In the synthetic-chemical field Shell Chemical 
Co. has been active both in the synthesis of 
alcohols, ketones, etc., from refinery cracked gases, 
and in the manufacture of ammonia and related 
products from natural gas and atmospheric nitro- 
gen. Commercial operations were begun in 1930 
with the production of secondary butyl alcohol 
from butylene at Martinez, Calif.; and, within a 
year, the synthesis of ammonia at Shell Point, 
near Pittsburg, Calif. Expanding operations 
necessitated extension of the Martinez plant in 
1933 to manufacture tertiary butyl alcohol and 
methyl ethyl ketone, and soon thereafter at the 
same location a plant was built to regenerate 
spent alcohol acid to make it usable in manu- 
facturing ammonium sulfate. In 1936 a large al- 
cohol and ketone plant was built at Dominguez, 
near Los Angeles; and this since has been en- 
larged to produce acetates and _ higher-boiling 
ketones. In the first year of commercial opera- 
tion about 4,500 tons of ammonia and 90,000 Ib. 
of solvents were produced; in 1939 the corre- 
sponding figures were 27,000 tons and 57,000,000 
Ib. About half of the ammonia produced is con- 
verted into ammonium sulfate; and in this con- 
nection it may be noted that means have been 
found to use acid sludge from petroleum refining 
for this conversion, without impairing the quality 
of the ammonium sulfate produced. 

The manufacture of ammonia at Shell Point 
begins with the cracking of natural gas over a 
brick checkerwork, at an average temperature of 
1,100° C., yielding a gas containing 70 per cent 
of hydrogen, the rest being unconverted methane, 
with small amounts of nitrous oxide, carbon 
monoxide, carbon dioxide, benzene, ethylene, 
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The manufacture of synthetic chemicals from 
petroleum and natural gas has been one of the 
major developments in the chemical industry dur- 
ing the past decade. As an example, Shell Chemi- 
cal Co.’s production of ammonia has increased 
from 4,500 tons in 1931 to 27,000 tons in 1939; 
of solvents from 90,000 lb. to 57,000,000 lb. in 
the same period. A continually increasing va- 
riety of chemicals of exceptionally high purity 
is being made available at constantly decreasing 
cost, from cheap raw materials whose supply is 
stable, abundant, and remarkably adaptable. 
Alcohols, ketones, and esters made from refinery 
gases that formerly were used only as furnace 
fuel now are known quite well to chemical mar- 
kets. Many new products, now produced on lab- 
oratory and pilot-plant scale by Shell Develop- 
ment Co., in due course will join them. Among 
these are unsaturated alcohols and chlorides, 
glycerol and its derivatives, and butadiene. 

The entrance of the petroleum industry into the 
field of synthetic chemicals has had a profound 
influence upon the development of synthetic gaso- 
lines; thus the development of isooctane was as- 
sociated closely with that of secondary butyl al- 
cohol, Other similarly close relationships may be 
expected as petroleum chemicals play an increas- 
ingly important part in the economics of the in- 
dustry. 

Paper presented before Refining Division at the 
annual meeting of the American Petroleum In- 
stitute, Chicago, November 11-15, 1940. 








acetylene, and naphthalene. Most of the carbon 
content of the natural gas is converted to the 
solid form; it is separated from the crude hydro- 


gen by washing with water and by electrical pre. 
cipitation. Nitrous oxide is removed from the 
hydrogen by passage over iron oxide; naphthalene 
and benzene by washing with oil; carbon dioxide 
by washing with water and alkali; and light hy. 
drocarbon impurities (methane, ethylene, anq 
acetylene) by low-temperature fractionation, jn 
the last stage of which liquefied atmospheric 
nitrogen is introduced to aid in the removal of 
carbon monoxide by fractionation, and to form 
a nitrogen-hydrogen mixture in the molecular pro. 
portions of ammonia. In the synthesis plant the 








Fig. 2—Fractionating columns—Shell Chemical Co., 
Dominguez, Calif. 


last traces of carbon monoxide and oxygen are 
removed, and the synthesis is effected under 
high pressure, the ammonia emerging as a gas 
ready for liquefaction or conversion into am- 
monium sulfate. 

The principal application of ammonia is agri- 
cultural. When irrigation is practiced, farmers 
use the ammonia as a fertilizer in liquefied form. 
when it is carried into the soil in highly dilute 
solution with the water. In the form of am- 
monium sulfate it is used on land prior to irriga- 
tion, or on nonirrigated land. Ammonia is used 
also by large cities in the purification of water, 
in oil refineries as a neutralizing agent and cor- 


Fig.. 1—Shell Chemical Co., Dominguez, Calif. 
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TABLE 1—PROPERTIES OF PURE COMPOUNDS 
Solubility with 


water (per cent 
by weight at Azeotrope 
20° C) with water 
’ Boiling Vapor Flash Pounds —— 
Specific point at . pressure point per Com- Water Per cent 
gravity 760 mm Melting at20°C (closed gallon pound in | by weight 
Compound and Molecular (20/4 mercury point (millimeters cup) at in com- point of 
chemical formula weight °C) (°C) (°C) ofmercury) (°F) 20°C water pound (°C) compound 
Ketones 
Acetone: 
ahs on Sidhu kale veieealemi Oareens 58.08 0.7898 56.1 —95.0 186.2 5 6.59 complete complete 
Methyl ethyl ‘ketone: a 
CH; eee ee eee ees 72.10 0.8047 79.6 —86.4 71.2 25 6.72 27.0 12.5 73.4 88.7 
Methyl isobutyl] ketone: 
CHs.CO.CH2.CH(CHs)2 100.16 0.8004 115.9 —83.5 15.2 60 6.68 1:7 1.9 87.9 15.7 
Mesityl oxide: E (25°) (25°) 
CH:.CO.CH:C(CHs): .... 98.14 0.8546 129.5 —59 8.0 83 7.13 3.1 3.1 91.8 65.2 
Diacetone alcohol: : 
CH;.CO.CH:.COH(CH:)- 116.16 0.9384 166 —47 0.84 144 7.83 complete complete 98.8 12:7 
(approximate) (open cup) 
Esters 
leopecpy| s acetate: 
COO.CH(CH:): _ . 102.13 0.8719 88.6 —73.4 39 7.28 2.9 2.0 76.6 89.4 
secondary butyl acetate: (25°) (25°) 
CH(CHs).C2H; 116.16 0.8711 112.4 16.2 64 7.27 87 77.5 
Alcohols 
isoprene ar sioseet: 
60.09 0.7848 82.3 —89.5 31.5 54 6.55 complete complete 80.2 87.7 
wer ow” [a alcohol: : mM 
CH;.CHOH.C:H: 74.12 0.8065 99.5 —114.7 12.1 73 6.73 24.4 56.0 87.5 72.7 
Tertiary butyl alcohol: 
(CHs;)s.COH 74.12 0.7791 82.4 25.6 57.3 48 6.50 complete complete 79.9 88.3 
(26°) (30°) (26°) 
Ethers 
Isoprophyl ether: ce 
(CHs)2.CH.O.CH(CHs): 102.16 0.7238 68.4 —86.8 120.2 —6 6.04 1.0 0.5 62.2 95.5 








rosion preventative, and in cold-storage and ice- 
manufacturing equipment as a refrigerant. It is 
also a source of nitric acid for the manufacture 
of explosives, cellulose nitrate, etc. 

The carbon which is left after the hydrogen 
has been removed from methane is processed fur- 
ther to meet the exacting requirements of the 
rubber industry. It has found wide acceptance 
as a soft carbon, such as is used in the compound- 
ing of rubber for hose, tubing, gaskets, and me- 
chanical goods. That part of the carbon not suit- 
able for this trade is made into briquettes which, 
because of their very low ash content and nearly 
zero sulfur content, have been found useful in 
metallurgy, more especially in steel production. 

The production of alcohols, ketones, etc., from 
cracked petroleum gases has grown steadily in the 
past two decades. Thus, according to Tariff Com- 
mission reports, 37,500 gal. of isopropyl alcohol 
were made via the sulfation of propylene in 
1922, 1,500,000 gal. in 1931, and 27,500,000 gal. in 


fractionation; mesityl oxide by the catalytic de- 
hydration of diacetone alcohol; and methyl iso- 
butyl ketone by the catalytic hydrogenation of 
mesityl oxide. 

Physical properties of these products, all made 
on commercial scale by Shell Chemical Co., are 
listed in Table 1. 


The principal uses of the alcohols, ketones, and 
esters are as solvents and extractants in the manu- 
facture of lacquers, varnishes, and allied products, 
synthetic resins, plastics, synthetic fibers, artifi- 
cial leather, safety glass, photographic films, 
printing inks, cosmetics, medicinal preparations, 
explosives, etc., and also in the dewaxing of min- 
eral oils and extraction of vegetable and animal 
materials. 


The alcohols and ketones have found extensive 
use as base material for chemical synthesis to 
make products such as esters, chlorides, ethers, 
xanthates, substituted hydrocarbons, fruit essence, 
perfumes, dyestuffs, wetting agents, and synthetic 


component of antifreeze solutions for automobile 
radiators. 


As a particular example of these olefin deriva- 
tives, let us consider methyl ethyl ketone—which 
until recently was available commercially only as 
a component of “light acetone oil,” a byproduct 
of the wood-distillation industry. This mixture 
was limited in quantity and of uncertain com- 
position, and never found extensive industrial 
uses. Since the introduction of synthetic methyl 
ethyl ketone from petroleum, a pure product of 
uniformly high quality, it has been consumed in 
increasing quantities by a variety of industries. 
For instance, it is an excellent solvent for nitro- 
cellulose, with good tolerance toward the other 
materials that are used in.lacquer manufacture, 
and in many of its properties it excels the esters 
as a lacquer solvent. It is also an exceptionally 
good solvent for the highly polymerized viny)- 
type resins. It is used as a paint remover, an ex- 
tractant in various applications, and a dewaxing 






































1939. During “a pipe wn price oo steadily osins. Isopropyl alcohol, because of its complete agent for mineral oil. It finds extensive use in 
from $2 per gallon to 31 cents per gallon. miscibility with water, is used extensively as a (Continued on Page 136) 
The process used by Shell Chemical Co. for 
the production of alcohols from olefins consists of: TABLE 2—DERIVED CHEMICALS FROM 0 or ORINATION <*, 7! 
(a) Production of pure hydrocarbon fractions = solubility 
containing only the olefin and its corresponding - Specite (Per Get 
paraf fin. Molecular ome “(20/ rd Point * ; be - 0) 
(b) Absorption of the olefin content in concen- Name Formula Weight (Deg 0) Deg (Deg F) 4 
“ CBC CHE oo... 002 cccsecee. 58.08 97 0852 70 
trated sulfuric acid to produce the alkyl hydro- Allyl alcohol ...... cosecss ooeeCHs= 2 
gen sulfates and dialkyl sulfates. on [ 
> perenne Sn preter (0) from ware wae sik ...... nsec INE ska aise ccrdens. 72.10 114 0852 90 20 
acted hydrocarbons. O41 
(d) Hydrolysis of the products (b) to either al- Allyl chloride ........ ee eeeeeeCHs=CH—CHSCl ...... sata asewews 76.53 45 0.987 —25 <0. 
cohols or ether in dilute sulfuric acid solution. a 
(e) Removal of alcohols and ethers from solu-  yethallyl chloride ..........+.CHs=C—CHiCl ........seseeeeeeees 90.56 72 0926 10 <01 
tions (d) by distillation. CH, 
(f) Subsequent purification of alcohols and : | 90.56 68 0.919 35 <0.1 
ethers by fractionation. Isocrotyl chloride .............CHs—C _ Sr eeaann f 
In this way isopropyl alcohol and diisopropyl j os 
ether are made from propylene, secondary butyl 1,2,3-trichloropropane ........ .. =. a. *, errr tres 147.45 156 1391 170 <0. 
alcohol from a- and f-butylenes, and tertiary buty| 0.3 
; i =CH—CH.—O—CH:—CH=CH;. 9814 95 0808 20 
alcohol from isobutylene. Diallyl ether ......... age aiae aaa CH:—O ae 2 
3 3 
Acetone is made from isopropyl alcohol, and Nl 01 
methyl] ethyl ketone from secondary butyl alcoho]. Dimethallyl ether ............ CH:—C—CH.:—O—CH;:—C=CH: ... 126.19 134 0.816 15 <0. 
4 by catalytic dehydrogenation and subsequent frac- 8 
| tionation. These two alcohols also are converted  @jycerol a-monochlorohydrin ...CH:OH—CH—CH.Cl .........++++. 110.55 218: 1.820 280 ™ 
; to the corresponding acetates by continuous esteri- Cl 
fication processes especially developed for this | 
purpose . . . . Glycerol dichlorohydrin evccces CH.C1l—CH—CH:0OH eeeseccecce eeees 128.99 182 1.362 200 18 
O 
4 From acetone a further series of products is f* 
i i i i 7 1.181 90 
: made: diacetone alcohol by catalytic condensation f&pichlorohydrin ......... occ cc OMeCl—CH—CHe 22s. cccccccccce 2s 11 - 


of acetone at low temperature, and subsequent! * ASTM open cup. 
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13,000,000 FEET OF 


DRILLED LAST YEAR! 






HE constant search for new oil reserves 

means an annual waste of time, effort, and 
billions of dollars when the result is dry holes. 
Dry holes drilled during preceding twelve 
months total over 19,000,000 feet—3,636 miles, \ 
nearly half way through the world. Each year i 


al 
yl 
of —— ° . 
in the oil industry “buries” these mistakes to the 
tune of some $108,000,000. But let’s look at 


G.S.I.’s record in seismology and soil analysis, 


we for only by what a company accomplishes for 


: others can you determine what they may ac- 
complish for you. 137 producing fields are 
located on structural anomalies indicated by 
G.S.I. prior to drilling. This is the greatest | 
number of successes accredited to amy consult- | 
ing company... greatest by more than two to ¥ 


one. It pays to consult a geophysical service 


a 5 capable of giving accurate reports and inter- 
DON T DRILL BLIN D = = = pretations. The reasonable cost is negligible 
1 when compared to the thousands that may be 
: GZ e made or saved.G.S.I. reports are based upon : 
the cumulative knowledge gained in 157 crew 
4 20 “a 9 9 9 years of experience, the longest in the industry. | 


GEOPHYSICAL SERVICE INC. 


EUGENE McDERMOTT, President 
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WELL LOGS and FIELD DATA 






.... of Active Oil Areas 


South Central Oklahoma 


(Compiled by The Oil and Gas Journal) 


LOCATION: South Central Oklahoma, in the Washita and 
Red River valleys, bordering Grayson, Cooke, and Mon- 
tague counties, North Texas. 


COMMUNICATIONS: Railways: Three main lines cross the 
district from north to south, connecting principal cities in 
Oklahoma and Texas. Branch lines serve the area from east 
to west, the Frisco and Rock Island in Oklahoma, the 
Missouri-Kansas-Texas and other lines in Texas. 

The area has a network of excellent state and federal 
highways, mostly paved or gravelled. 

The larger towns, such as Ardmore, Denison, Sherman, 
and Gainesville, have airports. Landing fields are available 
at smaller towns. 


TOPOGRAPHY: The area generally is a rolling country, 
with lowlands in the Red River Valley. Small foothills of 
the Arbuckle mountains are in the northern part of the Okla- 
homa sector, giving way to more level land as the Red Rive 
is approached. In places, low hills border the Red River on 
the Texas side, but generally the Texas side is a gently roll- 
ing countryside turning into upland prairies at the south. 


TOWNS: The principal towns (with population in thousands) 
are: Oklahoma—Ardmore, 18; Durant, 8; Madill, 3; Marietta, 
2; Texas—Denison, 15; Sherman, 18; Gainesville, 9. 


SUPPLY HOUSES: Ardmore, long a center of oil activity in 
Oklahoma, has numerous supply and equipment houses, 
as have the oil-field towns of Wilson and Healdton, in Carter 
County. Supply houses have been opened at Madill since 
the discovery of the Cumberland pool. The oil fields o! 
Cooke County, Texas, are served by supply houses at 
Gainesville. 


DEVELOPMENT: Carter County is one of the older and ma- 
jor oil-producing counties in Oklahoma, its greatest develop- 
ment starting with the discovery of the Healdton field in 
1913. Production at Healdton is found in several sands and 
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limes in upper Pennsylvanian, Glenn, Healdton zone and 
Ordovician horizons. Nearly a score of additional pools have 
been developed in the western part of the county. That Car- 
ter County still offers possibilities for exploration is shown 
by the recent discovery of the West Hewitt pool, now the 
busiest single area in Oklahoma. The Madill pool was 
opened in Marshall County in 1906, producing from Trinity 
and Caney pays at 402-1,450 ft. The Enos pool in the south- 
ern part of Marshall County, opened in 1916, produces from 
the lower Trinity at around 450-600 ft. The nearby Isom 
Springs and Kingston pools produce from shallow sands, bui 
it was not until the recent discovery of the Cumberland poo! 
in western Marshall that efforts to find deep production in 
the county was successful. The first oil was found in Bryan 
County several weeks ago when the Cumberland pool was 
extended across the Washita River. The deep Stockton pool 
northwest of Marietta, and a single-well shallow pool north- 
east of Marietta, provide the only developed production in 
Love County. 

On the Texas side, the Walnut Bend pool in Cooke County 
is a comparatively recent development. Several other pro- 
ductive areas have been opened in the county, the principal 
ones being the Anderson-Kerr and Muenster pools. The Col- 
linsville pool in Grayson County and the Nocona and S-. 
Jo areas in Montague County are productive, but these 
counties as a whole still are in the wildcat class. 


GEOLOGY: Structurally, the area surrounding Marshall and 
Bryan counties is very complicated. South of the Arbuckle 
Mountains the basin dips steeply to the southwest, but trav- 
ersing it longitudinally there is a complex series of closely 
folded ridges. Dips are steep on the flanks of these ridges. 

The principal movements which governed the direction 
of the trends preceded the Pennsylvanian period so that 
the Pennsylvanian series consists of very irregular deposits 
of sediments which were laid down on a highly irregular 
sea floor. For this reason correlations are difficult within the 
Pennsylvanian and individual beds.grade rapidly lithologi- 
cally so that a pay in one field may not be represented even 
by a few sandy streaks a few miles away. 

The pays are divided into two main groups, the irregular 
lenticular Pennsylvanian sands of which several may be 
productive on a single structure and the more uniform pre- 
Pennsylvanian pays such as the Viola and Simpson. 


POTENTIALITIES: Some of the Carter County fields have 
an estimated ultimate recovery of between 25,000 and 30,000 
bbl. per acre from Pennsylvanian and lower Paleozoic pays. 
Early estimates of the Simpson production in the Cumber- 
land field were 30,000 bbl. per acre. Pennsylvanian produc- 
tion of Nocona and other neighboring North Texas fields 
is placed at 7,500 to 9,500 bbl. per acre. 

The production up to date has come largely from the 
flanks of the basin and even these pools are not fully pros- 
pected. There is no reason for believing that structures in 
the deeper parts of the basin will not be equally productive. 


WATER: Supplies of surface water are plentiful in much 
of the district, with numerous small streams emptying into 
the Red and Washita rivers. There are several artificial 
lakes in the area, and water can be found in wells at a com- 
paratively shallow depth. 


FUEL: Natural gas is plentiful and available throughout the 
greater part of the area. 


ELECTRIC POWER: Power is available at all of the princi- 
pal towns, and high lines traverse the district. 
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Alluyium 
sand-grave/l 0-/50ft 


Grayson marl! 25-50 ft. 
Bennington limestone 0-150F4. 
Bokchilo formation O-/50f# 
Caddo limestone 0-/50f# 
Miarnichi formation 30-/50ft 
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Tulip Crezk 0-600 ft 
MELish 300-500 f% 
Oil Creek 1600-2300f4 


Joins 0-300f4 


Arbuckle limestone 
(Birdseye) 4000-8000 ft 


————_———- 
ee 
Regional Unconformity 


—“_ 
Local Unconformity 


























——_ 7 
\ ete aed... 
td i; 


I 
‘f 





a 1000 


California again makes drilling history . . . with this latest 
rig built by National Supply Co., for Bell & Loffland, well 


known drilling contractors. For this 10,000-ft. drilling rig, 





B & L, who have had many years of successful experience with 
Waukesha Engines, selected three Waukesha Model 6-LRO 


Engines, having a maximum output of 375 hp. each. 


Burning natural gas or butane, and equipped with hydrau- 
lic couplings, these Waukesha drilling engines operate over 
a wide speed range, with the high torque characteristics of 
steam as well as steam’s flexibility, smoothness and respon- 
siveness. Adjustment of torque-speed to power demand is 


automatic. 


A unique feature of this 3-engine hook-up permits the use 
of two engines for hoisting, while one can be held in reserve 
for running a mud-mixing pump or for other duties. When 
drilling, No. 1 engine can operate the table, while No. 2 


engine is free to drive one power pump, and No. 3 engine the 


WAUKESHA MOTOR COMPANY e WAUKESHA, WIS. e NEW YORK e TULSA e LOS ANGEL=S 


hp. Butane 


AUKESHA 


Ma Pioneers Again... 
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Drilling Unit with 





other. Each pump may be operated separately, at any de- 
sired speed, for routine drilling; or be connected up in a serie- 
or in parallel for tougher drilling . . . a flexibility not obtaine:! 
with the conventional method of driving both pumps fron 
the same countershaft. 

For maximum power, flexibility, durability and greate- 
overall economy . . . on gas, gasoline or butane . . . investiga! 


the Waukesha Oil Field Engine line. Write for Bulletin 101‘ 
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Economics of Controlling 


| Water Produced With Oi 


HE purpose of this paper is to discuss the 
Tie factors which should be considered 
when deciding whether it is economical to per- 
form remedial work to exclude the water from 
oil wells which are producing a percentage of 
water, and what statistical data and other in- 
formation should be accumulated to evaluate 
these factors. The discussion will be as gen- 
eral as possible, as conditions will vary so much 
between fields, or even wells, that specific recom- 
mendations would be of little value. 

The decision to perform remedial work on wells 
producing water with the oil is not arrived at 
easily if it is to be justified on a cost basis and, 
with the steadily declining allowable rates of pro- 
duction from each well, it becomes increasingly 
important that a satisfactory return on all major 
well expense or investment be assured before the 
work is commenced. This return may be in the 
form of lowered operating costs because of not 
having to lift the water in addition to the oil, 
or because of less tangible benefits such as con- 
servation of reservoir energy and greater ultimate 
recovery of oil through the more efficient utiliza- 
tion of water encroachment. 

The major considerations in deciding on a pro- 
gram of remedial work to exclude water from 
oil wells discussed in this paper are: 

1. Physical characteristics of the reservoir. 

2. Effect of water production on _ reservoir 
energy and ultimate recovery. 

3. Means of determining the source of water. 

4. Types of remedial work in common use. 

5. Increased operating costs due to production 
of water with the oil. 

6. Disposal of the water produced. 


Physical Characteristics of Reservoir 


The physical characteristics of the reservoir 
most easily are determined, at the time the wells 
are being drilled, by an analysis of the cores 
taken from the producing horizon supplemented 
by electrical-log information and possibly mud 
analyses. These characteristics are essential not 
only to the subsequent identification and control 
of water which might appear in the wells, but to 
the proper initial completion of wells. These 
characteristics are: 

*This paper sponsored by the southwestern district 


topical committee on production practice, Division of 
Production, American Petroleum Institute. 
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Fig. 1—Isobaric map of salt-dome field with strong 
water drive from north and west 
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The economics of doing remedial work to exclude 
the water from wells producing water and oil is 
a problem of serious concern to the operator. 

The production of water in some fields is, no 
doubt, injurious to the oil-producing reservoir, and 
should be excluded to conserve reservoir energy 
and increase ultimate recovery. In many other 
fields there is no apparent damage to the reser- 
voir by the production of water, and any re- 
medial work done must be justified by the saving 
in operating cost resulting from not having to lift 
the water and then dispose of it. 

The principal factors that should be consid- 
ered in determining the economics of remedial 
work are: 

(1) Physical characteristics of the reservoir. 
(2) Effect of water production on reservoir energy 
and ultimate recovery. (3) Means of determining 
the source of water. (4) Types of remedial work 
in common use. (5) Increased operating costs due 
to production of water with oil. (6) Disposal of 
water produced. 

It is important that the statistical data and in- 
formation necessary to evaluate these factors be 
accumulated prior to the time the production of 
water becomes acute and a decision on remedial 
work must be made. 

Paper presented before Division of Production 
at the annual meeting of the American Petroleum 
Institute, Chicago, November 11-15, 1940. 








1. Gas-oil contact. 

2. Water-oil contact. 

3. Thickness of productive zone. 

4. Effective porosity of the producing forma- 
tion. 

5. Stratigraphic variation in permeability of the 
producing formation. 

6. Percentage of oil and connate-water satura- 
tion. 

7. Amount of recoverable oil present in a unit 
volume of the producing formation. 

From this information the well can be com- 
pleted in such a manner as to give the longest 
productive life free of water. From this informa- 
tion also can be determined, to a large extent, 
the most effective remedial method to be used 
when water does appear, if it is desired to ex- 
clude the water. 

As an example, a well completed in a reservoir 
which has a good horizontal permeability but a 
poor vertical permeability could be completed 
nearer the water-oil contact, without fear of the 
water coming upward and entering the well 
prematurely, than a well completed in a reservoir 
which had both a high vertical and horizontal 
permeability or no impermeable sections to retard 
the upward migration of oil and water. It prob- 
ably would be desirable to complete the well 
having a high horizontal permeability and low 


vertical permeability near the water-oil contact 
to assure adequate drainage of the lower sections 
of the reservoir. When water appeared and con- 
ditions justified, the water could be shut off and 
the well recompleted as near the new water level 
as desired. Experience in the particular field, 
and close analysis of the information, would dic- 
tate how much formation could be closed off for 
the remedial work to give a maximum producing 
life free of water and a minimum of trapped non- 
recoverable oil. Generally speaking a water shut- 
off can be obtained with much more assurance 
in a reservoir which contains impervious or high- 
ly impermeable lenses interbedded with the ef- 
fective oil-producing section than in one which 
has a homogeneous producing section with a uni- 
form vertical and horizontal permeability. 

The foregoing example illustrates the important 
position occupied by certain types of information 
which can be obtained only during the drilling 
and completion of the wells, when determining 

















( Primary salinity = 67.% 
{ Secondary salinity - 11.62 
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Fig. 2—Typical Gulf Coast well log showing analyses 


of water from different horizons 
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the nature and extent of remedial work required 
in the future to obtain maximum performance 
from the reservoir. 

Unfortunately most of the fields which now 
are producing large quantities of water with the 
oil, and which are of immediate concern, were 
developed prior to the time core analyses and 
electrical logging were in general use. Conse- 
quently, the data on the physical characteristics 
of the reservoirs are very meager, and will be 
of small help in dealing with the immediate prob- 
lems. The importance of this information has 
been emphasized, however, to encourage the ac- 
cumulation of basic data on the oil-producing 
reservoir, which data will be needed to analyze 
future production problems at the time such data 
most readily can be obtained. 


Effect of Water Production on Reservoir 
Energy and Ultimate Recovery 


The effect of the production of water in quan- 
tity from a reservoir, together with the desired 
or, more aptly, the allowed production of oil on 
the reservoir energy, has been discussed at length 
by various authors. It has been pointed out by 
competent authorities on reservoir energy that 
the production of a barrel of water from the 
reservoir may have the same effect on reservoir 
energy as the production of a barrel of oil.’ 








TABLE 1—COST OF EXCLUDING WATER FROM 
WELLS IN CONROE FIELD 





Column “A” Column “B” 
Light drilling rig Well-servicing unit 
A ‘ c — ~‘ 
Re- Re- 
Well Cost sults Well Cost sults 
, $9,933 Clear : $3,504 Clear 
oy ae 8,256 Clear H .. 3,747 Clear 
Cc 4,940 Clear I . 4,913 Clear 
D 5,404 Clear J. 3,821 Clear 
: eer Gee Greer Kons k. 3,143 Clear 
32 wells plugged by this 6 wells plugged by this 
method. method. 
Method Method 
Pulled screen, placed Gun-perforated bottom 
cement plug, reset of screen, squeezed 
screen. with cement, gun- 
perforated screen 


above plug. 








The effect of the production of large quantities 
of water from some reservoirs which have a water 
drive to assist in the maintenance of bottom-hole 
pressure will be to accelerate the rate of decline 
of bottom-hole pressure to such an extent that a 
reasonable expenditure for remedial work to re- 
duce the quantity of water produced would be 
justified to conserve the reservoir energy. 

In other reservoirs the production of oil and 
water together will not exceed the rate of pro- 
duction at which the water drive can maintain 
the bottom-hole pressure at a satisfactory level, 
and there will be no apparent damage to the 
reservoir energy by the production of the water. 








TABLE 2—HISTORY OF WELLS PLUGGED BACK TO EXCLUDE WATER—CONROE FIELD 











Salt water 
. Top plug 
Before After At above 
work work present original 
A water-oil Months Months Months 
(Per cent) contact since producing life of 
Wells — (feet) work water work 
A 17 0 3 29 76 49 27 
B 16 0 0 61 63 0 
oe 9 0 0 88 62 0 
D 38 0 17 43 62 20 42 
E 31 0 0 89 62 0 








In these fields a program of remedial work could 
not be justified on the basis of conservation of 
reservoir energy. 

No doubt there are many fields producing sub- 
stantial quantities of water with the oil which 
fall in each group. Many of the larger fields—- 
particularly in the Texas Gulf Coast area, which 
are drilled on a wide-spacing pattern and which 
have very low allowable rates of daily oil pro- 
duction per well—will be able to produce com- 
paratively high percentages of water without any 
detrimental effect on the reservoir energy, insofar 
as it can be determined by the decline in bottom- 
hole pressures. 

It is desirable that bottom-hole-pressure surveys 
be made at frequent intervals to determine the 
effectiveness of the water drive, if it exists in a 
field, and its performance at different rates of 
production. 

In addition to its function of maintaining reser- 
voir energy, an active water drive properly con- 
trolled is of decided importance in increasing the 
ultimate recovery of oil from the reservoir. 

Comparative data for secondary-recovery proj- 
ects indicate that water flooding is from 200 to 
400 per cent more effective than gas repressuring. 
In fields which enjoy an active water drive, water 
flooding is accomplished by natural encroach- 
ment. If the same control is exercised over nat- 
ural encroachment of water as would be exer- 
cised in intentional water flooding, then an in- 
crease in the ultimate recovery of oil can be 
expected. 

The effective control of water encroachment 
must deal with the reservoir as a whole. A single 
property improperly operated may spoil the re- 
sults of an otherwise ideally operated field. For 
example, Fig. 1 is the isobaric map of a typical 
nonpiercement-type salt-dome structure which has 
a strong water drive from the north and west, as 
indicated by the arrows. Assume this reservoir 
is able to maintain its bottom-hole pressure uni- 
formly throughout at a certain rate of production. 
If the edge leases in section A, which lie direct- 
ly in the path of the water drive, are permitted 
to produce a large volume of water in addition 
to the allowable oil production, then the leases 
upstream in section B will not receive the bene- 


fits of the normal water drive—thus resulting in 
decreased bottom-hole pressures and lower recoy- 
ery of oil. If this field was in the pumping stage 
and depended on the water drive to maintain the 
fluid levels in the wells, the excessive water pro- 
duction in section A could be expected to result 
in lowered fluid levels with correspondingly great- 
er lifting costs and probably lower ultimate re. 
covery of oil in section B. 

In such cases it might prove justifiable to shut 
in completely the wells in section A. If condi- 
tions warrant, the wells could be worked over 
to exclude the water, justifying the cost of the 
work by the increased efficiency of production 
and ultimate recovery of oil on the leases upstruc- 
ture in section B. 

It is realized fully that such control over the 
operations of different leases in a field of diversi- 
field ownership is not always possible, but it is 
a goal to work toward if the greatest production 
efficiency and maximum recovery are to be real- 
ized. This goal can be reached only by closer 
cooperation between operators, unitization of 
fields, or by proper state regulatory bodies. 

It should be pointed out further that, although 
from a purely theoretical standpoint it might be 
desirable in some cases to eliminate all water 
production in the interest of greater production 
efficiency, the beneficial results of such action 
must be weighed carefully against the cost. If a 
maximum degree of production efficiency is at- 
tained, but at a cost exceeding the probable re- 
turn, then the primary object of making a reason- 
able profit on the money invested has been defeated. 


Method of Determining Source of Water 


Determination of the source of water entering 
the well is a prerequisite to applying remedial 
control. The water produced by the well may be 
native to the producing formation, or may be the 
result of a faulty completion or mechanical defect 
in the well equipment which permits the water 
to enter the well from some formation above or 
below the producing zone. In a number of cases 
water occurs within the productive zone itself, 
especially when the productive zone is thick. 
Wells completed higher structurally, and much 
higher above the normal water-oil contact, often 








TABLE 3—MONTHLY OPERATING-COST SUMMARY OF FOUR SALT-WATER DISPOSAL SYSTEMS IN LOUISIANA 























District A District B District C District D 
~ = 
Monthly Monthly Cost per Monthly Monthly Cost per “Monthly Monthly Cost per ‘Monthly Monthly Cost per 
injection operat- injected injection operat- injected injection operat- injected injection operat- injected 
Period— (barrels) ing cost barrel (barrels) ing cost barrel (barrels) ing cost barrel (barrels) ing cost barrel 
| ee rr 316,275 $2,910.35 $0.009201 204,384 $519.63 $0.002542 anes ee 37,240 $125.83 $0.003379 
cS eee 322,430 1,256.00 0.003895 203,250 703.89 0.003463 71,532 $4.26 $.000059 41,153 113.47 0.002757 
: 9 eee 302,280 1,344,07 0.004446 171,496 1,047.44 0.006108 76,167 52.25 0.000686 *50,500  *1,200.00 *0.023762 
August 1939 a 195,205 1,256.39 0.006433 152,174 425.48 0.002796 62,531 84.45 0.001350 50,542 49.57 0.000981 
September 1939 ..... 186,158 86.3 0.004761 175,191 914.72 0.005221 80,304 2.12 0.000022 54,831 17.54 0.000320 
October 1939 . as 133,682 882.09 0.006598 224,104 3,576.25 0.015957 94,639 33.90 0.000358 55,759 5.36 0.000096 
November 1939 ..... 310.201 1,502.03 0.004842 292,501 970.46 0.003318 91,938 57.92 0.000629 61,613 164.48 0.002669 
December 1939 ...... 318,695 1,708.82 0.005362 229,920 234.60 0.001019 115,025 163.86 0.001424 64,582 16.05 0.000248 
January 1940......... 267,095 605.53 0.002267 188,928 389.72 0.002062 128,233 61.22 0.000477 65,415 37.03 0.000566 
February 1940 ...... 216,603 1,085.01 0.005009 238,256 211.60 0.000888 124,961 168.27 0.001346 59,928 19.18 0.000320 
|. §.. eae 263,136 1,357.49 0.005159 244,943 230.15 0.000942 130,798 91.99 0.000662 60,854 42.64 0.000701 
pre 252,235 91.92 0.003933 224,084 232.66 0.001034 145,036 93.50 0.000645 55,751 15.41 0.000276 
Total for 12 months 3,084,075 15,786.01 $0.061906 2,550,301 $9,456.72 $0.045350 1,129,164 $813.83 ree re 658,168 $1,806.56 ; 
pi” err 257,006 1,315.50 $0.005118 212,525 788.06 $0.003708 102,651 67.82 $0.00721 54,847 $150.55 $0.002745 
Plant gathering-system , 
investment A e anes $62,470.00 $17,733.00 $15,655.00 No plant installation except 


Maximum capacity of 
sal 


plant dispo: 10,000 bbl. per day 


*Reperforated injection well No. 1. 


7,000 bbl. per day 


4X6 duplex pump 
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produce water before the wells completed nearer 
the water-oil contact and lower structurally. 

This can be attributed to the close proximity 
of a fault plane along which the water can travel 
into the well, or to selective encroachment of 
water through more permeable sections of the 
productive zone. The source of the water will 
determine to a large extent the remedial work 
which must be done. 

There are a number of methods of determining 
the source of water, a few of which are: 

1. Chemical analyses of the water. 

2. Use of special water-locating instruments. 

3. Calculation of the rise in the water-oil con- 
tact due to withdrawal of oil. 

4. Plugging and testing. 

The simplest and most apparent way of deter- 
mining the source of water is by comparing the 
salinity of the water produced from the well with 
that previously determined from samples native 
to the producing zone. If the analyses of the 
water from the well differ greatly from that 
native to the producing zone, then a leak in the 
casing or a faulty cement job immediately can be 
suspected, and further tests can be made to de- 
termine the actual point of entry of the water into 
the well. This emphasizes the importance of the 
operator having samples of water obtained from 
different horizons analyzed as a future aid in 
identifying water produced by the well. This is 
particularly true of water obtained on drill-stem 
tests, when exploratory wells are being drilled. 

A typical Gulf Coast well log, with the variation 
of analyses of water from the different horizons, 
is shown in Fig. 2. 

There are numerous devices being developed 
and available on the market—such as photoelec- 
tric cells, electrical logs, and electrical thermom- 
eters—that meet with varied success in locating 
the source of water entering the well bore. The 
results obtained from the use of these instru- 
ments are promising, and no doubt will come into 
more general use; but their description and the 
results obtained to date are beyond the scope of 
this paper. Detailed information on their opera- 
tion and application can be obtained throuugh the 
various companies offering the services. 

If the appearance of water in the well indicates 
a rise of the water in the reservoir due to natural 
water encroachment replacing the producing oil, 
a check can be made by calculating the amount 
of oil withdrawn as compared with the original 
amount of producible oil estimated to be in place. 
To make this éalculation, the information obtained 
from core analyses, together with the amount of 
oil produced by the well and the decline in bottom- 
hole pressure, must be available. If the calcula- 
tion does not present a reasonable justification for 
the appearance of water from natural causes, then 
it is reasonable to assume that the water encroach- 
ment in the section is irregular, or that the water 
is from some extraneous source. 

The most expensive, but at the same time prob- 
ably the most reliable, method of determining 
the point of entry of water into the well is by a 
successive plugging and testing of the zone under 
question. This method is too well known to 
justify further description. 


Types of Remedial Work in Common Use 


As has been stated, it is impractical to recom- 
mend any specific method for excluding water 
from a well which can be applied successfully to 
all conditions. Many different procedures are in 
current use, with good success. The method to 
be used will be governed by the manner of orig- 
inal completion and by local conditions. Probably 
the most popular method in use today is some 
form of “squeeze” cementing, which has proved 
highly effective in shutting off water irrespective 
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of its point of entry into the well. Chemical 
plugging also is being widely investigated, and 
may prove effective in the future. However, the 
various methods of excluding water from wells 
in general use have been covered ably in previous 
publications of the American Petroleum Institute.” 

Some operators have found that cheap and ef- 
fective remedial work can be accomplished by 
doing a squeeze job using light well-servicing 
squipment. A comparison of the cost of this type 
of remedial work with other methods to exclude 
bottom water from wells in the Conroe field is 
given in Table 1. 

The jobs shown under column “A” were straight 
plug-backs which involved the use of a light drill- 
ing rig. These jobs were performed some 5 years 
ago. Under column “B” are recent “squeeze” jobs 
which did not require pulling screen and could 
be performed using ordinary well-servicing equip- 
ment. It is estimated that similar jobs can be 
done in the future in this field for as little as 
$2,500 per well. As the technique of this work is 
improved, and if done in conjunction with well- 
servicing equipment employing a portable mast 
which will eliminate the erection, dismantling, 
and moving of a derrick, the cost of this work 
can be reduced still further. 

The expected life of remedial work is a factor 
of greatest importance in considering a program 
involving a number of wells. This can be deter- 
mined only by study of the local conditions in the 
field. If possible, trial remedial work should be 
done in advance of the time when water is ex- 
pected to appear in a large number of wells, so 
that a proper decision can be made on a program 
involving large expenditures. In many cases trial 
work can be done in an edge well which produces, 
shortly after completion, large quantities of water. 

The performance of the remedial work done on 
the wells listed under column “A” of Table 1 is 
shown in Table 2. 

Without some information as to the expected 
life of the remedial work, it would be difficult to 
determine whether the cost of the remedial work 
could be paid out by savings in operating costs. 


Increased Operating Costs Due to Production 
of Water 


The production of water with oil results direct- 
ly in increased investment and operating costs, 
apart from possible damage to the reservoir and 
decrease in ultimate recovery. Some of the items 
of operating cost affected by the production of 
water are: 

1. Treating oil. (a) Chemicals or electrical 
treating. (b) Extra labor. 

2. Pumping costs. (a) Pumping power. (b) 
Servicing power. (c) Labor. 

3. Salt-water disposal. (a) Plant operation. (b) 
Water treatment. 


4, Corrosive action on equipment. 
Items of investment which are involved in the 
production of water with oil are: 


1. Pumping or artificial-lifting equipment. 
2. Extra tankage. (a) Gun barrels. (b) Heaters. 


3. Salt-water disposal plants. 

The operating cost due to production of water 
in some instances can be reduced appreciably by 
a study of the problem. As an example, in fields 
where the bottom-hole pressure is high the ‘cost 
of installing and operating pumping equipment 
can be deferred by the use of small flow strings. 
At low rates of production the velocity of flow 
in the conventional 2-in. and 2%4-in. tubing may 
be too low to carry the water entering the well 
to the surface, and the water will accumulate 
gradually in the tubing until a sufficient head 
builds up to prevent natural flow. This may occur 
although there is sufficient reservoir energy and 





gas in the produced oil to maintain flow, if the 
velocity is sufficient to carry the water out of 
the well at the rate it enters. 

By running a string of small tubing which wi} 
increase the velocity of the flow at a given rate 
of production high enough to carry the water out 
of the well, natural flow often can be maintaineg 
for an indefinite period. 

There are records of wells which made as much 
as 90 per cent salt water and which were taken 
off the pump, and these wells now are flowing 
naturally on 1%4-in. tubing. 

The installation of small tubing is cheap, and 
the tubing is fully salvable; at the same time this 
defers the investment in pumping equipment and 
saves the extra operating expense of servicing 
the pumping well and furnishing pewer for pump. 
ing. 

In many cases the cost of treating can be re. 
duced greatly by a careful selection of the treat. 
ing chemical which best will suit the oil pro- 
duced, and by the use of efficient equipment to 
inject and mix the chemical into the oil. 

Treating cost may be reduced further by the 
use of an inexpensive gun-barrel heater to main- 
tain the emulsified oil at that temperature at 
which treatment to remove the water will be 
most effective. Proper temperature in many in- 
stances will eliminate entirely treating with 
chemicals. 

The operating cost of producing a barrel of oil 
must be expected to increase even with the most 
efficient operations. The difference between the 
cost of producing a barrel of oil free of water and 
a barrel of oil with a quantity of water is the 
profit to be realized by performing remedial work 
to exclude the water. This difference in costs is 
essential to determine whether remedial work, as 
it affects cperating costs, is justified. Therefore, 
accurate records of operating costs must be kept 
both before and after the production of water. 

The cost records should be such that operating 
costs of individual wells can be determined as 
well as average lease costs. 


Salt-Water Disposal 


One of the major factors to be considered in 
deciding on remedial work to control water pro- 
duction associated with oil is the method and cost 
of disposing of salt water. The methods of dis- 
posal in common use are: 

(1) Storage in open pits. (2) Periodic release 
into streams at flood stage. (3) Evaporation. 
(4) Underground injection. 

The first three methods are more effective if 
the operator is located near enough to the coast 
to dispose of the water at or near tide water. 

The most effective method of disposing of large 
quantities of salt water is by injection into sub- 
surface salt-water sands when conditions will 
permit. In some of the Gulf Coast areas of Texas 
and Louisiana satisfactory rates of injection can 
be obtained with no more equipment than a pump 
and an abandoned well perforated opposite a 
known salt-water sand. In many cases, after in- 
jection once has been started, the water will con- 
tinue under a gravity head, handling up to sev- 
eral thousand barrels of water per day without 
the assistance of a pump. 

In other cases, and particularly in the Mid- 
Continent area, the water must be filtered and in 
some instances treated to remove additional 
minerals before injection, to avoid plugging the 
sand face of the injection well.’ These plants, if 
designed to handle large quantities of water, re- 
quire a large investment; and it should be under- 
stood definitely that in some fields water cannot 
be disposed of successfully through input wells. 

To determine the size and type of disposal plant 
which will be required for a particular field, com- 
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Jete information on the subsurface zones suit- 


p 
able for injection and the nature of the water 


native to the zone as well as that to be injected 
must be available. 


This information can be obtained by picking 
the most promising zones from electrical or drill- 
ers’ logs of previous wells drilled in the field; 
then, as a new well is drilled, the different zones 
can be drill-stem tested to obtain samples of water 
for analysis. The bottom-hole-pressure chart ob- 
tained with the drill-stem test will give the bot- 
tom-hole pressure and some indication of the 
performance of the zone as an injection well. 

It may be desirable and practical to dispose of 
the water through edge injection wells in the 
producing zone itself. This should serve the 
double purpose of water disposal and pressure 
maintenance. 

The cost of installing and operating salt-water 
disposal plants in four fields in southern Lou- 
isiana is given in Table 3. The plants range from 
an elaborate installation for filtering, treating, 
and injecting 10,000 bbl. per day to the simplest 
installation involving only an accumulation pit 
and injection pump. 


Outline of Records and Data Necessary for 
Analysis of Problem 


Members of the topical committee on produc- 
tion practice have made numerous suggestions in 
their communications on the subject relative to 
the records and data which they consider essen- 
tial for proper analysis of the economics of 
remedial work to exclude water. These sugges- 
tions are presented in outline form: 


1, Individual well data. 
1. Geological data 


(1) Driller’s log. (2) Electrical log. (3) Top 
of producing zone. (4) Thickness of producing 
zone. (5) Gas-oil contact. (6) Water-oil contact. 
(7) Core analyses: (a) Permeability of producing 
section (b) Porosity of producing section; (c) Oil 
and connate-water saturation. (These data may 
not be necessary on every well, especially on in- 
side wells drilled in a field whose subsurface con- 
ditions are known.) 


B. Completion data 


(1) Casing-seat depth. (2) Amount and method 
of cementing oil string. (3) Screen setting, if any, 
and formation screened. (4) Gun perforations, if 
any, and formation perforated. (5) Production 
packers, if any; type and depth set. (6) Com- 
plete record of any special completion technique, 
such as use of acid, shooting, special chemical for 
removal of mud: cake. (The first four items usual- 
ly can be recorded graphically by diagram of the 
well setting.) 


C. Production data 


(1) Initial production: (a) Gas-oil ratio; (b) Oil 
per day; (c) Casing and tubing pressure; (d) 
Method of production—natural flow, gas lift or 
pumping. (2) Appearance of water: (a) Date of 
appearance; (b) Percentage of water produced; 
(c) Analysis of water; (d) Rate of increase in 
percentage of water. (3) Cumulative oil and 
water production of well. (On large leases, when 
a number of wells are producing, the cumulative 
production will have to be approximated from 
individual well tests made periodically.) (4) Any 
expenditures on wells attributed to production of 
Water: (a) Material; (b) Labor. 


D. Remedial work done to exclude water 


(1) Type of work done. (2) Formation excluded 
above original water-oil contact. (3) Results of 
work. (4) Cost of remedial work. (5) Date of 
reappearance of water. 





(Continued on Page 135) 
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ODAY on every side We in 1940 once again 
America is beset reaffirm that faith of our 
with problems that put to fathers which has made 


the severest test a system and will keep America the 
of government which we bulwark upon which free 
call a Democracy. peoples of the world shall 

Unity of effort, unself- again come into their own. 
ish sacrifice, vision that Again, as in 1918, Harris- 
reaches out even to the burg will contribute the 
era of unborn Americans sinews of war—products 

. all of these will help that will help to assure the 
to bring us through this future peace of America 
world-wide threat to “free and a permanent peace 
government.” for the world but at the 

But faith in things far same time supply Harris- 
above these is the flaming burg products to its many 
scabbard that will shield customers. 


our people from danger 
and serfdom. Faith in a 
good and just God; faith 
in those men who made 
Saratoga, The Alamo, San 
Juan and The Argonne 
memorable in the annals 
of our American history. 
Lastly, faith in our leaders 
and ourselves. 





Harrisburg Products: ALLOY AND CARBON STEELS, SEAMLESS STEEL 
CYLINDERS, PIPE COUPLINGS, PUMP LINERS, LIQUEFIERS, HOLLOW AND 
DROP FORGINGS, PIPE FLANGES, BULL PLUGS AND COILS AND BENDS 


Harrisburg Steel Corporation 
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FIRST 2-Cycle, Direct Drive Generator Units 


THESE CLARK “Angle” supercharged 3-cylinder 400 H.P. engines 
represent the first 2-cycle engines to be used for direct driving of 
generators. The installation—in the Gulf Plains Recycling plant—is 
proving highly efficient. These engines are equipped with special fly 
wheels, also hydraulic governors which proportion air and gas by 
automatically controlling the scavenger air. Thus they can be oper- 
ated in parallel at constant speed with variable loads. The generators 
are 3-phase, 60-cycle, 440 volts. 


CLARK “Angles” answer every compressor requirement. Consult 
with our netrest office: 


CLARK BROS. CO.., INC., 
Olean, New York, U.S.A. Export 
Offices: 30 Rockefeller Plaza, New 
York. Foreign Offices: 72 Turnmill 
St, E. C. 1, London: 4 Str. Gen- 
eral Poetas. Bucharest, Roumania. 





1 Ths # 


E. Operating cost 

(1) While well produced pipe-line cil: (a) Nat- 
ural flow; (b) Gas lift; (c) Pumping. (2) While 
well produced oil and water: (a) Natural flow; 
(b) Gas lift; (c) Pumping. (The operating cost 
on individual wells will have to be approximated 
on leases having a large number of producing 
wells, but should be reasonably accurate if care 
is exercised in making the estimate.) 


2. Reservoir data. 
A. Geological 

(1) Type of structure. (2) Average gas-oil con- 
tact. (3) Average water-oil contact. (4) Average 
thickness of productive formation. (5) Average 
characteristics of productive zone: (a) Perme- 
ability, both horizontal and vertical; (b) Effective 
porosity; (c) Oil and connate-water saturation. 
(6) Location of faults and other structural fea- 
tures. 
B. Reservoir energy 

(1) Type of drive: (a) Water drive; (b) Gas 
drive. (c) Both. (2) Bottom-hole-pressure-decline 
curve: (a) Established by periodic surveys on all 
wells or key wells; (b) Pressure information also 
can be presented by isobaric maps. (3) Cumula- 
tive production curve. (4) Cumulative water-pro- 
duction curve. (5) Periodic water-production 
maps. (Wells producing water and percentages of 
water produced are shown on map to present both 
the rates of water encroachment and the distribu- 
tion of water production.) (6) Gas in solution 
in the oil in the reservoir. (This information 
obtained from bottom-hole sample, and is needed 
in estimating recoverable oil.) 

The Curves 2. 3, and 4 will determine the ef: 
fect of the production of water on the bottom- 
hole pressures. 


3. Cost of producing water. 

A. Average lifting cost for lifting pipe-line oil. 

B. Average lifting cost for lifting oil and water. 

C. Investment costs to handle water. (1) Artifi- 
cial lifting equipment. (2) Extra tankage. 
(3) Other equipment. 


4. Salt-water disposal. 

A. Analysis of water from horizon adjacent to 
producing zone. 

B. Analysis of water from producing zone. 

C. Data on zones suitable for water injection. 


Conclusion 


If this paper will stimulate interest in this im- 
portant subject and encourage further study, it 
will serve a useful purpose. 
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Is Covered by U. S. Patents 
1884899 
2155678 
2165651 


Licenses Are Offered 
On Uniform Terms 
To All Refiners 


* LECITHIN is a modified glyceride containing 
phosphorus and nitrogen groups. Minute quan- 
tities stabilize gasoline (especially leaded gaso- 
line) against haze and also reduce corrosion. 
Leading refiners are operating under these 
patents after four years of comprehensive experi- 
mentation and use on a commercial scale. 
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Drawer “B” 


Elmhurst, L. I, N. Y. 
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SERVICE... that is Constantly 


Geared to Your Industry’s Needs 


@ 38 years of ceaseless experimenting, 
developing, testing .. . always going 
forward with new automotive power 
transmission achievements . .. always 
ready to cooperate with new require- 
ments and new goals in the automotive 


industry. © Spicer engineering and 
production facilities have won the 
confidence and preference of the na- 
tion's leading automotive manufacturers. 
For service, look to Spicer! Spicer 
Manufacturing Corporation, Toledo, O. 


AMA 


38 YEARS OF 


Spicer 


SALISBURY SERVICE 


FRONT and REAR 


SPICER 
UNIVERSAL 
AXLES JOINTS 


PARISH 
FRAMES 
READING, PA 











Protection! | 
AGAINSTDAMAGED |: 
THREADS U3 


Be sure the threads of your pipe are 
protected in transit—specify XL “All- 
Thred” Thread Protectors. Preferred by 
leading operators everywhere because 
they are scientifically constructed to 
give greater protection. 


Warehoused by: 


HENRY H. PARIS, 
1121 Rothwell St., Houston 


JAMES RIORDEN CoO., 
Los Angeles, San Francisco 


WRITE TODAY FOR YOUR 
FREE CATALOG! 


WHEELING MACHINE PRODUCTS CO. 
WHEELING, W.VA. 
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Synthetic Chemicals 


From Petroleum 
(Continued from Page 120) 


the processing of cellulose-acetate plastics, in the 
synthesis of rubber chemicals, and in the many. 
facture of rotogravure and intaglio inks. 

Besides these major products, scores of others 
are in various stages of development in the re. 
search laboratories and pilot plants of Shell De. 
velopment Co. at Emeryville. Many of these are 
produced on semicommercial scale; among them 
are several unsaturated chlorides and alcohols and 
their derivatives made from propylene and the 
butylenes via substitutive chlorination,’ followed 
by hydrolysis, chlorhydrination, etc..° A number 
of these products, with physical properties, are 
listed in Table 2. The first comercially practica| 
synthesis of glycol’ was an outgrowth of these 
developments. This is now ready for full-scale 
application whenever economic conditions justify. 

Also in the stage of semicommercial develop. 
ment is butadiene, which is of growing interest 
in connection with the manufacture of synthetic 
rubber. Both Shell Chemical and Shell Develop- 
ment companies have been active in this develop- 
ment for a number of years, and have for some 
time been supplying from the small-scale plant at 
Emeryville, Calif., several tons a week of buta- 
diene to rubber manufacturers. 

These are only illustrations of the possibilities 
of chemical products from petroleum; among the 
many developments not touched upon is the wide 
variety of products from ethylene, such as ethyl 
alcohol, glycol and glycol ethers, and derivatives 
of acetylene, whose production from methane and 
other hydrocarbon gases has been shown to be 
feasible. 

In the manufacture of chemicals from cracked 
petroleum gases the pioneers in the industry had 
attempted to react fairly complex mixtures of the 
various olefinic starting materials. This resulted 
in a multiplicity of main and side reaction prod- 
ucts, with attendant difficulties of separation and 
purification. An important advance in manufac. 
turing technique has been the separation of the 
mixture of hydrocarbons before reaction into 
small groups, such as C; (propane and propylene) 
or C, (butane and the butylenes), and the rigor- 
ous exclusion of harmful impurities such as sulfur 
compounds. 

Not only have yields been improved by this 
means, but the resulting products themselves are 
produced eventually in high purity and of the 
unquestionable uniformity which is necessary for 
their application in many industries. For example, 
acetone used in the manufacture of artificial silk 
must be free from even the minutest amounts of 
active sulfur compounds, i.e., such as would cor- 
rode the metal spinnerets, whose constancy of 
diameter controls the denier of the silk fiber. 
When we first proposed to make acetone from 
petroleum gases, the head of a leading artificial- 
silk company stated that it would be impossible 
to think of meeting his requirements in this par- 
ticular direction. In solving this problem the re: 
search laboratory first had to devise analytical 
methods applicable in the range of interest, i. 
of the order of 1 to 5 parts of sulfur in 10 million 
parts of acetone. The technique of such measure 
ments was so perfected that we now are able 
not only to measure a total sulfur impurity of 
less than 5 parts in 10 million, but also to say 
within a 10 per cent error how much of that im- 
purity is due to the presence of free sulfur, hydro 
gen sulfide, mercaptan, or other form of active 
sulfur. 

By rigorous control of processing—including 
the purity of raw materials—guided throughout 
by such precise analytical procedures, acetone 
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Halliburton Oil Well Cementing Company president Erle P. Halli- 
burton and vice president Claude P. Parsons plan a Lockheed flight. 
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ult On the ground...and in the air— 
Lockheeds prove economical 


for corporations and private owners 


The oil industry has long been a leader in cost-cutting methods of efficient 

y operation. It is only natural that this industry, more than any other, de- 

yoni pends upon private air transportation for executives. The widespread use 
ictal of Lockheed transports by oil men gives interesting testimony to Lockheed The airplanes of the Halliburton Oil Well 
ssibl economy, both on the ground and in the air. Comniiey Sanger sanpy aentae 
S par: there is a producing field. Oil men from 
he re ON THE GROUND...their advantage comes through easily accessible main- Texas to California know that when the 
: on tenance features. Non-flying periods are reduced to the absolute minimum. Halliburton Lockheed speeds over, presi- 


sillion the dent Erle P. Halliburton is on the job. This 
su IN THE AIR...their high standard of performance enables them to cover Lochinted ts hie choles Ger Gndepestetion, 


» abl short hops or great distances with an appreciable saving of executive and 500,000 miles have slipped by its de- 
sa les traveling time. Lockheed Aircraft Corporation, Burkank, California. pendable wings. 
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Full Measure of Protection 


The men of General American are 


of your products, we help take care 
of your profits too! Use the men 
and modern facilities at General 
American terminals-—your protec- 


always on guard—protecting your 
1 commodity—making sure there’s 


no waste, no contamination. They : R 
tors without investment on your 


part. Join the world leaders who 
profit from General American 
Terminal Service. 


work surely and swiftly—speeding 
your commodity all along the way. 
We know that by taking extra care 





Strategically located to serve you! 



















and other chemicals are produced regularly in a 
high state of purity. In fact, the high level of 
scientific standards and scientific control of manu- 
facturing operations, which has been necessary 
in the petroleum chemical industry, has reflecteg 
to the benefit of the oil industry as a whole. 

Moreover, important changes have been brought 
about in the fundamental economics of the oi] 
industry, as a result of its entrance into the field 
of synthetic chemicals. Thus the guiding prin. 
cipal of Shell Chemical Co.’s first operations was 
to utilize refinery gases that otherwise would go 
to waste or, at most, be consumed as fuel. It 
would have been difficult to foresee the revolu. 
tion in gasoline manufacture which was to come 
about as a result of one of the steps in secondary- 
butyl-alcohol synthesis—the step which consisted 
in removal of the isobutylene content of the feed 
by absorption in cold sulfuric acid, and recovery 
of the acid by heating, which polymerized the 
isobutylene to diisobutylene, the source of iso- 
octane. 

With the recognition of the possibilities of iso. 
octane in aviation fuel came the development of 
the process as a refinery operation; and it soon 
became a question not of finding outlets for waste 
products, but of supplying enough raw materials 
for the needs in both chemical and synthetic-gaso- 
line fields. This has led to the development, on 
the one hand, of the hot-acid polymerization proc- 
ess and the alkylation process, which utilize a 
greater proportion of the available hydrocarbon 
feeds; and, on the other hand, of processes for in- 
creasing the supplies of the key hydrocarbons 

Although prediction of future trends in the 
oil industry must be hazardous, there is no ques- 
tion but that chemical manufacture will play an 
increasingly important role. In some instances 
there actually may be a reversal of the original 
position, ie., the refinery may be utilizing by- 
products of the chemical factory, and not the 
factory the byproducts of the refinery. In any 
case, a close relationship may be expected as the 
operations of both expand into new fields. 
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Wyoming Government Lands 
Yield Large Revenues 


Royalties, rentals, bonuses, etc., from the publi 
domain in Wyoming, yielded the federal Government 
approximately $1,734,100 in the fiscal year ended June 
30, 1940, of which the state will receive a check short 
ly from the United States treasurer for $650,288.77, ac 
cording to notification received by Charles B. Morgan 
deputy state treasurer. The figures, compared with 
1939, 1938 and 1937, show a slightly upward trend in 
government revenues from the state. The accrued 
revenue from Wyoming in 1939 was $1,716,228; in 
1938, $1,706,162, and in 1937, $1,601,671. The state 
received 37% per cent of the last named amounts 
under the provision of the leasing act. 

These totals are relatively small, however, as com- 
pared with revenues from the public domain in Wyo- 
ming in the days when Salt Creek, Grass Creek, Elk 
Basin and the other light-oil fields were at the height 
of their development. Royalties, rentals, etc., accruing 
to the Government from the public lands in Wyoming 
from 1912 to 1931, inclusive, aggregated $53,607,362 
Development in most of these fields was just getting 
under way in 1912. Since 1931 the accrued royalties 
amounted to $1,300,000 to $1,700,000 a year. 

The production on public lands in Wyoming in fiscal 
years of 1938 and 1939 was as follows: 


1938 1939 _ 
Petroleum (bbl. y 11,660,070 12,035,654 
Gas (M.c.f.) : 12,081,292 13,709,798 
Gasoline (gal.) 25,754,114 24,228,52( 
Coal (short tons) 1,267,023 1,239,768 
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THEN YOU'RE SURE 
OF SATISFACTORY 
PUMPING 


No two oil wells are alike, but the range of 
Pacific Deep Well Pumps enables you to get 
the best possible performance by selecting 
the right Pacific Pump for any well. 

Endless variations of basic types can be 
made by desired combinations of inter- 
changeable parts, so that a truly custom- 
built Pacific Pump can be fitted into any well 
to suit the known factors of fluid gravity, 
well depth, temperature, and such corrosive 
or abrasive conditions as may be present. 
This fitness for efficient performance results 
from our long study of the needs of opera- 
tors in every oil field, and our insistence on 
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the use of the finest materials and carefully 
engineered design. It is these qualities that 
have given prime recognition to the excel- 
lence of Pacific Pumps, which in turn has 
resulted in their increasing acceptance in the 
world’s foremost oil fields. 


You certainly want trouble-free production 
at the lowest cost per barrel so—be specific 
—buy Pacific. 


MID-CONTINENT PUMP SUPPLY CO. 
915 E. 2nd Street Tulsa, Oklahoma 


PACIFIC PUMP WORKS 


AN AFFILIATE OF DRESSER MANUFACTURING CO. 


Executive offices and plant 
Huntington Park California 


Export Office: L. S. Lukins, 225 Broadway, New York City 
Affiliated Companies: Clark Bros. Co., Olean, N. Y., Manufac- 
turers of Engines and Compressors; Dresser Manufacturing 
Co., Bradford, Pa., Manufacturers of Pipes, Couplings, Sleeves, 
etc.; The Bryant Heater Co., Cleveland, Ohio, Manufact 

of Heating and Air Conditioning Equi t 
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At right, stock floor and part of ma- 
chine shop where skilled craftsmen 
build Pacific Pumps to the closest 
tolerances in the industry 


Below, another section of the machine 
shop from which many pioneer im- 
provements have come to insure the 
fine performance of Pacific Pumps. 
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These two books describe Pacific Deep 

Well Plunger, Deep Well Turbine, and 

a full range of Refinery Pumps. Some 
information! Send for them. 
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Protection Against 


Static Electricity 


By J. M. PEARSON 
Sun Oil Co., Philadelphia, Pa. 


HE phenomena that accompany the accumula- 

tion and release of static charges have been 
known to the human race and recorded since the 
time of the ancient Greeks. During the ages, our 
means for making experimental measurements 
and our coincident understanding have been pro- 
moted until the whole field of electrical know!)- 
edge belongs to the exact sciences. Basic princi- 
ples now are established with extreme precision, 
and our theoretical tools are correspondingly re- 
liable. 

Mention of this is made here for the reason 
that, in the following, word pictures are going 
to be used instead of formulas. We are going to 
try to visualize what goes on, building the pic- 
tured from established elements and keeping the 
proportions in accord with measurement. 

In our industry there has been in the past a 
significant amount of confusion, either in con- 
cept or terminology, between electrical ignition 
caused by arcs and that caused by sparks. 

An arc occurs upon the interruption of a quite 
considerable current, and is the result of heat 
generated by the current at the point of inter- 
ruption. 

A spark occurs upon the initiation of a current 
flow, and results from a voltage that is high 
enough suddenly to break down the insulation 
in the spark gap. Arcs sometimes follow the path 
broken down by a spark. 

In an explosive atmosphere arcs and sparks 
are equally villainous. In the experience of our 
industry dangerous arcs are almost unanimously 
the result of stray currents, whereas sparks aris- 
ing from high voltages principally are due to ac- 
cumulations of static electricity. We have defi- 
nite effective means of dealing with each, but the 
respective methods are entirely different. To use 
an hydraulic analogy, if the average static current 
is represented by flow in a pipe half the size of 
a human hair, the average stray current would 
be represented by flow at the same velocity in a 
pipe line %4 mile in diameter. 

By the use of good conductors and by the appli- 
cation of straightforward engineering, we easily 
can cope with stray currents. Accordingly we 
shall turn our attention to questions of static 
electricity and remember that we are dealing 
with exceedingly small currents, harmless in 
themselves, until we permit them to produce an 
accumulating charge which suddenly might dis- 
charge in the form of a spark. 

To build a clear picture we must begin with 
the following principles: 

First: When any two different materials come 
in contact, there exists at the point of contact a 
“contact-potential difference.” The contact boun- 
dary acts like a condenser with a positive charge 
on one plate and an equal negative charge on the 
other. The potential difference is of the order of 
a few hundredths of a volt, and the charges on 
opposite sides of each square inch of the boun- 
dary are in proportion to this voltage. The total 
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charge separated, therefore, is proportional to 
the area of contact and to the contact-potential 
difference. Incidentally, the positive charge usu- 
ally shows up on the material that has the higher 
dielectric constant. 

Second: If the two materials are separated from 
contact, a very perceptible force is required to 
pull apart the separated positive and negative 
charges. As work is done against this force, two 
things happen: The voltage difference between 
the charges rapidly increases, and the charges be- 
gin to flow toward each other along whatever 
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path is available. In one extreme, when one or 
both materials are good insulators, the charges 
are pulled apart mechanically so much faster 
than they can reunite by flow that the voltage in- 
creases from the original few hundredths of one 
volt to several thousand volts. In the other ex- 
treme, when semiconductors or good conductors 
are separated, the charges reunite very rapidly, 
and the phenomenon is represented by the flow 
of the small and harmless currents mentioned 
above. 

We thus see that the crux of the static problem 
lies in preventing an accumulation of separated 
charges whose increasing voltage and final sud- 
den discharge will lead to trouble. Let us take 
several typical examples from our industry, and 
follow the life history of the electric charges and 
deduce the best means of handling them. 


Tank Truck 


As the rubber tires on a truck roll over the 
pavement, about 70 sq. in. of each tire intimately 
are pressed against the pavement. The potential 
difference here is but a few hundredths of a volt. 
As the tire rolls, the separated charges are pulled 
apart, and the voltage on the tire tread not touch- 
ing the pavement rises to between 2,000 and 15,000 
volts. This terrific electrical pressure drives a 
very small current in toward the rim, and a 
charge begins to accumulate on the truck body. 
As the voltage of the truck rises, a current be- 
gins to flow through the rim of the low-voltage 
part of the tire tread that touches the pavement. 
As the truck voltage rises, the inflow of current 
is opposed and the outflow of current increases 
until equilibrium is established. Unhappily, by 
far the greater part of each tire is not touching 
the pavement, so the voltage on the truck is al- 
most the same as that on the free portion of 
the tire treads. 

Thus we gradually have accumulated a danger- 
ous charge on the truck. The equal and opposite 








charge has been left in the ground and follows 
along under the truck as it moves over the 
ground, awaiting the first opportunity to reunite 
with the charge on the truck body. If, for example, 
the truck passes a low-hanging branch from a 
tree, the charges rush to meet each other anq 
discharge with a crack when the air gap is short 
enough. If the truck end of this gap happens to 
be a vent emitting gas, a fire may be started. 

This hazard greatly is reduced by the common 
use of drag chains. Even if the resistance from 
the truck to the ground through such a device igs 
many millions of ohms, the chain (or other con. 
ductor) is ample to carry away the separated 
charges and to prevent their accumulation. A sug. 
gestion, presented here for future consideration, 
is that tire manufacturers be asked if they can 
make tires out of semiconducting rubber. Use of 
such tires would eliminate accumulation of static 
at the principal source. 

Static may accumulate on a truck from other 
sources, such as dust or snow storms, or imping. 
ing steam. In each of these cases the other half 
of the separated charges is on the earth, so that 
the same means of equalization is effective. 


Flow in Pipes and into Tanks 

Saturated hydrocarbons are almost inactive by 
comparison with the electrical activity of some 
of the usual contaminants (“activity” referring 
here to production of contact-potential differ. 
ences). Inasmuch as most storage tanks have 
water bottoms, their petroleum contents are con- 
taminated with minute quantities of dissolved 
water. Other common contaminants are tetraethy] 
lead in gasoline, the presence of moisture and 
finely divided iron oxide picked up in pipe lines, 
and sometimes minute remnants of refinery treat- 
ing solutions. Unsaturated hydrocarbons are 
thought to be more active than saturated hydro- 
carbons, but probably much less active than these 
contaminants. 

In any event, experiments and measurements 
lead to this picture: Inside a pipe line for ordi- 
nary petroleum products there usually is a lining 
of hygroscopic metal oxide, some bare metal, 
moisture which adheres preferentially to the 
scale, and the petroleum product. During turbu- 
lent flow the more active elements of the stream 
rapidly are brought into contact with, and torn 
away from, the inner pipe wall. This results ina 
separation of charges between the volume of the 
stream and the pipe wall. As the potential of the 
volume charge rises, current is returned to the 
pipe wall by three means: 

(a) By conduction (usually quite poor). 

(b) By turbulence. 

(c) By an actual mechanical pressure due to 
the attraction of the opposite charge on the pipe 
wall for the volume charge, and to the self- 
repulsion of the volume charge. 

When the rate of discharge equals the rate of 
charge separation, the average charge per unit 
volume in the moving product becomes a fixed 
quantity. As long as the flow in a given pipe is 
turbulent, this charge per unit volume is inde- 
pendent of pumping speed. It comes to equilib- 
rium at a value determined by the constitution 
of the stream, and by that of the pipe-wall sur- 
face. The maximum charge observed is of the 
order of one ten-millionth of a coulomb per gal- 
lon of product, with the result that the stream 
carries a current of the order of two-billionths 
of an arapere per gallon per minute. This varies 
down to currents one-twentieth as large. Professor 
McKeown’s recent measurements on tank-truck 
gasoline-filling rates up to 800 g.p.m., and labo 
ratory measurements at much lower rates in small 
pipe, agree on these values. 

As the product arrives at its destination, which 
(Continued on Page 203) 
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luid-Meter Research at 


University of Oklahoma 


By W. H. CARSON and 


Dean, 


URING the fall of 1931 several members of 
D the American Society of Mechanical Engi- 
neers met in Tulsa to discuss research activities 
during 1932 of the Mid-Continent section of the 
society. A number of major problems confronting 
the mechanical engineers in the petroleum indus- 
try were considered. Because so little information 
was available covering the ramification of the 
metering of viscous fluids, it was decided to make 
this a major project. 

In January 1932 the committee appointed to di- 
rect research was called together in Tulsa for a 
threefold purpose: first, to formulate test pro- 
cedure; second, to consider the layout of physi- 
cal equipment; and third, to discuss means of 
procuring, through donation, apparatus and ma- 
terials for carrying on the work. 

In April of the same year the committee met 
at the University of Oklahoma to make final plans 
for the fluid-meter- tests. As the Southwestern 
Gas Measurement Short Course also was being 
held at the university at that time, it afforded 
the chief engineers of the various manufacturing 
concerns in attendance an opportunity to “sit’ in” 
on the committee meeting. It was decided to use 
commercial-size pipe and fittings throughout. 
Such arrangement would make it possible to 
move the test sections to the field for check tests 
under actual operating conditions. The layout of 
equipment, as approved, is shown in Figs. 1, 2, 
and 3, with a detailed explanation. 


Theory of Fluid Flow 


The same general physical laws govern the flow 
of fluid, whether it is gas, water, or oil. As the 





_*The fluid-meter research carried out at the Univer- 
sity of Oklahoma is being performed in cooperation 
with the special research committee on fluid meters of 
the American Society of Mechanical Engineers. 
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College of Engineering 
University of Oklahoma* 


majority of meters used in the petroleum indus- 
try for the three services mentioned are either 
orifice, nozzle, or venturi meters (inferential type), 
it was decided to confine the first part of the 
research to these types of meters. Too, the com- 
mittee reasoned, these meters could be used in 
any service, giving the advantage of the inter- 
changeability of parts; also, there was already 
available a trained personnel to maintain and in- 
terpret chart information on these types of me- 
ters. It was supposed that, for a given size me- 
tering device, common coefficient curves could 
be used for all fluids, when the coefficients were 
plotted against the Reynolds number. The 
Reynolds number referred to is a dimensionless 
group of numbers, which has proved useful in 
analyzing the flow of fluids. From the group 
of numbers one can see in simplified form the 
ratio between the viscous and inertial proper- 
ties of flow. Expressed mathematically, this 
ratio is: 
Dvs 
ees 
u 

where 

R = Reynolds number 

D = diameter of pipe 

v = velocity of fluid 

s = density of fluid 

u = absolute viscosity 


The value of the Reynolds number increases as 
the viscosity decreases. For heavier crudes there 
is a low Reynolds number, and it increases as 
the change is made to lighter oils, water, steam, 
or gas. Theoretically, the coefficient curve would 
remain continuous throughout the entire range 
of fluids and Reynolds numbers. It was the hope 
of the committee that an orifice, a nozzle, or a 
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Fig. 1—Diagrammatic view—University of Oklahoma fluid-meter research on inferential-type meters 
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A. P.I. 


The University of Oklahoma, School of Mechani- 
cal Engineering. in cooperation with the special 
research committee on fluid meters, of the Ameri- 
can Society of Mechanical Engineers, for the past 
several years has been conducting research on 
meters for the measurement of oil. 

The first tests were preformed on inferential- 
type meters such as orifices, nozzles, and venturi 
tubes on 112-in., 2-in., 3-in., and 4-in. lines. Diam- 
eter ratios from 0.125 to 0.84 were employed, and 
the Reynolds numbers ranged from 50 to 60,000. 
This phase of the work was started in 1932 and is 
now complete. The data are in the hands of the 
committee, and a report is being prepared. 

At present, attention is being directed toward 
the displacement type of meters, particularly 
those meters that are designed for the metering 
of oils. These meters range in size from 1% in. 
to 6 in. Meter-accuracy tests’ are made at the 
University of Oklahoma, where special equip- 
ment is available. With this equipment it is pos- 
sible to vary the flow rate through any meter 
from about 5 per cent to 125 per cent of its 
rated capacity, the maximum rate of flow being 
450 gal. per minute. During the tests the medium- 
grade oil in the system was heated by suitable 
heat exchangers, thus varying its viscosity. Thus 
information is obtained on viscosity and tempera- 
ture effects. To insure accuracy the meter read- 
ings were taken with the aid of a camera. 

The results of the volumeter research show the 
general characteristics of the meters to be as fol- 
lows: (a) Slip in sealing: (b) pressure-slip rela- 
tionship; (c) mechanical and hydraulic friction: 
and (d) pressure drop resulting from fluid friction 
and in driving metering parts. 

Paper was presented befere Division of Pro- 
duction, at the annual meeting of the American 
Petroleum Institute, Chicago, November 11-15, 











venturi throat could be developed which would 
have a fairly flat coefficient curve over a wide 
range of Reynolds numbers. If this were accom- 
plished, the inferential-type meter could be used 
in a practical way, in metering heavy viscous 
fluids as well as water and gas. 


Calibration and Coefficient Tests 


The first preliminary runs on the apparatus 
were made in December 1933, with Civil Works 
Administration assistants—using water as a cir- 
culating fluid in order to check existing coeffi- 
cients, and thus certifying the apparatus—and 
were completed in April 1934. After that time, 
work was carried on by student assistants; but 
as they were limited both in number and allow- 
able working hours, test work was intermittent 
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and data accumulated less rapidly than in the 


§ TIMES LONGER STRIPPER LIFE J] io seeccnne., 

In September 1935 this project was absorbeq 
by the main fluid-meters committee of the Ameri. 
WITH NEW McEVOY TUBING HEAD can Society of Mechanical Engineers. In Nove. 
ber of the same year test work was resumeq b 
a Works Progress Administration crew, and ha 
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Low cost replacement strippers are installed in range of operating temperatures. The Viscosity 
the field, renewing the tubing hanger at minimum determination was made with a Saybolt viscosime. 
cost. ter fitted with Saybolt Furol and Saybolt Uni. 


This hanger is one of a series of interchangeable 


hangers for Type “L” (A.P.I. Flanged) Tubing 


nel Heads. 
McEvoy Type LDSB Tubing Head. 


Notice that tubing hanger can be Five years experience designing stripper rubbers 
removed through full opening blow- y P : 
out preventers. Thick, long life, | assures you of completely satisfactory performance. 


Neoprene packing above slips can . , 
be adjusted or replaced without Discover how much money you can save with the 
disturbing slips or tubing. - 2 
McEvoy LDSB Tubing Head. Phone, write or wire 
for further details or better yet—order one from 
your favorite supply store. 












Fig. 2—General view of inferential-meter test setup, 
Heat exchanger in background 





versal capillary tubes, and the density determina- 
tions were made with a Westfall balance. These 
calibrations were made periodically for the pur. 
pose of checking the properties of the fluid. Fluid 
samples were sent to the National Bureau of 
Standards to be checked, thus insuring the cor. 
rectness of our own tables and charts of the fluid 
properties. 











Petroleum Fluid-Metering Conference 


By December 1937 sufficient information had 
been collected to justify calling together a group 
of men from the industry to discuss the findings, 
and to correlate results of the tests with those 
of experimental meter settings from various oil 
fields of the country. A program was organized, 
and the first Petroleum Fluid-Metering Confer- 
ence was held at the University of Oklahoma on 
April 7 and 8, 1938. The 200 men or more who 
attended the meeting represented meter manv- 
facturers, all branches of the petroleum indus- 
try, and a number of men connected with the 
regulatory bodies of the various state commis- 
sions. Pertinent questions on the metering of 
viscous fluids, air elimination, etc., were dis- 
cussed. Most of the papers which were presented 
at the meeting concerned the use of inferential: 
type meters, and covered a general summary 0! 
the fluid-meter research at the University of Okla- 
homa, and the test results of many experimente! 


IN THIS CASE, 97= 100% meter installations in the petroleum industry. 
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@ Page Fence Association is composed of factory- he will guarantee the job. Only Page Fence is Utility of the Orifice Meter 

trained, long-experienced fence engineers in 97 available in a choice of four metals. Only Page In commercial application of an orifice meter. 
cities. Each is a local firm thoroughly responsible can supply the exclusive winged channel post. when measuring viscous fluids, it has been found 
and permanently interested. That is 100% fence Write to PAGE FENCE ASSOCIATION, Bridgeport, that the limits of accuracy are approximately 
service — for you! Your local member will help Conn., Atlanta, Chicago, New York, plus or minus 2 per cent. However, it is so sens 


tive to unfavorable operating conditions that 
greater errors are not uncommon. In this con- 
nection it was agreed that an orifice should not 
be used in any case in which the Reynolds num: 
ber is less than 10,000. This point reveals the 
principal objection to using the orifice meter for 
metering viscous fluids, which is that the coeffi- 





you choose the right metal — right height — right Pittsburgh or San Francisco for 
style. He will erect the fence to give you enduring “Fence Facts,’ and name of nearest 
property protection and fine appearance. And association member. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 
Atmerteas First Wire Fence —Stnce 1833 
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@ WILSON — the only complete line of oil field winches 
available in all types and sizes . . . with either friction or 
jaw clutches in the drum ... with mast poles in all sizes 
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cient varies over a wide range, making it digf;. | 
cult to compute the quantity of oil flowing when wl 
there is a variable rate of flow. This is especial. i 
ly true if the orifice is operated at the lower ea 
values of the Reynolds number. This wide varia. _ 
tion in coefficients can be seen from the curve _ 
in Fig. 4. om 
* 
The correct flow can be approximated rather exy 
closely by the trial-and-error method in this re. ind 
gion; however, this practice usually is frowneg nul 
upon by the busy executive, because it consumes 7 
a lot of mathematical manipulation and time. the 
The orifice is especially adaptable to water, steam, ~ 
air, and gas, because the coefficient is practica). oo 
ly constant over a wide range of flow rates. ne 
The water, steam, air, and gas regions are jp. wt 
dicated on the coefficient Reynolds number curve. : w 
Fig. 4. she 
During the conference it was brought out that. I 
when dealing with oils, this meter has the aq. tes! 
vantage in that it is useful in maintaining flow ver 
be 
ma 
mo 
T 
con 
RECYCLING PLANT from a lithograph by E. M. Schiwetz ues 
met 
use 
for 
D equ 
. ~ S 
ISCUSS your banking needs with an i 
officer of the First National. Our location in the oil capital = 
- . . ' 
of North America has given us a practical knowledge of pe 
the oil man’s banking requirements, and a wide experience : 
the 
in meeting them. Corporations and individuals in every ” 
. o . A 
department of the industry have found First National 
1 
service helpful; so will you! du 
(c) 
2. 
r (b) 
| " . gas 
Fig. 3—Two-chambered tank with weighing tank and 4 
scales in position. Air-actuated flow valves are at top ‘ 
IN HOUSTON of tower at the left 
1, 
MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION base ee seal 
rates, as an indicator in pipe-line work, to deter- cha 
mine whether the pumps are functioning proper- men 
ly, to check approximate rate of flow, and to dis- wes 
close excess leakage in the pipe line. The meter- dra 
ing service recommended for the orifice, nozzle, to j 
or venturi is the measurement of viscous fluids enc 
when the flow is reasonably steady, at practical- mal 
MUD PUMP DURAGAUGE ly any desired pressure and temperature. These san 
meters are used more commonly for measuring E 
No mud or water can enter into the mechanism of the new Mud clean fluids; but by a suitable seals in the flui 
Pump Duragauge. It is made with a fluid filled system, with a connecting piping, fluids carrying extraneous ms (b) 
non-corrosive stainless steel bulb. terials can be measured. These meters are sens!- ni 
E ; . sat . . s . 1 ul- 
It is easy to read. Made with a suppressed scale, with open read- eet vad ongeures « installation, pp bc rial 
ings over the working range. The case is moisture-proof and sating flows, and oe Sand in the ol ee (f) 
dust-proof. It has a non-breakable front. It has a 2” male bot- removes the sharp edge in the case of the orifice, met 
tom connection for screwing directly on the pipe line. It is not and thus changes the coefficient of the meter. 
effected by vibration nor changes in temperature. Accuracy Tests have proved that, if the edge is rounded, C 
guaranteed to within 1% of the scale range. the indicated measurements will be low; there- 1 
ORDER FROM YOUR DURAGAUGE DISTRIBUTOR! fore, care should be exercised to see that no sludge fort 
nor sediment has accumulated on the upstream and 
Branch stocks in Tulsa and Los Angeles. Other branches in Dallas, Houston, side of the plate. Pressure taps and all connect- pla 
Corpus Christi, New Orleans, New York, Chicago, Detroit ing lines should be inspected often and cleaned on 
: ; out if necessary. Some operators have found it 9 
A S H c R 0 F r G A U G F S MANNING, MAXWELL & MOORE. INC. advantageous to use an enlarged section of the (a) 
. M . BRIDGEPORT CONNECTICUT pipe before and after an orifice fitting. This may uriy 
; be explained by the fact that, if the fluid to be 









PAGE 146 THE OIL AND GAS JOURNAL 








as 





measured is flowing through a 3-in. line, it would 
be necessary to install a section of 4-in. pipe, or 
larger, in order to get a satisfactory ratio be- 
tween orifice diameter and pipe diameter. One 
major refining company reports that the cost of 
installing these enlarged sections for orifice me- 
ters on one of its units amounted to approximate- 
jy $5,000. The company explained that such an 
expense was justified, because the capacity of the 
individual meter is increased, thus reducing the 
number of meters required. 

The Petroleum Fluid-Metering Conference gave 
the manufacturers an insight into the metering 
problems confronting the operating companies. 
These men, as well as those engaged in fluid- 
metering research, left confident that meters, 
properly designed and installed with necessary 
auxiliary equipment, can be used for many serv- 
ices in the petroleum industry. 

It was recommended that, after certain special 
tests had been completed on orifices at the Uni- 
versity of Oklahoma, the test equipment should 
be rearranged so that exacting tests could be 
made on all types of displacement meters, com- 
monly referred to as volumeters. 


Volumeter Tests 


The recommended special tests on orifices were 
completed, and by May 1939 the equipment had 
been rearranged, and tests were started on volu- 
meters. Manufacturers contributed 22 meters for 
use in the first series of tests; these meters are 
for use in 2-in., 3-in., and 6-in. lines. The test 
equipment has been selected so that it will be 
possible to vary the flow through any meter 
from 5 per cent to 125 per cent of its rated ca- 
pacity. The maximum rate at which tests can be 
made is about 450 gal. per minute. A diagram- 
matic sketch of the equipment layout for these 
tests is shown in Figs. 5 and 6. 

The main A.S.M.E. fluid-meters committee made 
the following recommendation in regard to these 


tests: 


1. Types of meters to be studied: 


Piston types—(a) Cylinder and piston in 
duples and swash plate; (b) square piston; 
c) bellows. 


2. Rotary—(a) Sliding and swinging vane; 
(b) oscillating ring; (c) nutating disk; (d) West 
gas meter; (e) lobed impeller. 

3. Inferential—(a) Turbine meter. 

+, Weight meter. 


B. Factors to be studied: 


Nature of errors in volumeters—(a) Slip in 
sealing; (b) pressure-slip relationship; (c) me- 
hanical and hydraulic friction; (d) recording 
mechanism load—variation of this load due to 
ear and corrosion of mechanism; (e) pressure 
rop required to drive; (f) distortion of case due 

internal pressure; (g) displacement as a refer- 
ence value; (hk) variation between meters of same 
ake and size, and between different sizes of 


same make. 


2. Effects of associated conditions—(a) Uniform 
iluids—elimination of foreign liquids or gases; 
) elimination of solids; (c) effect of meter pul- 
ations; (d) effect of line pulsations; (e) mate- 
Is and design for strength and durability; 
arrangement of piping before and after a 


ete} 


‘al 


Working information and materials: 
Theoretical material to guide testing—(a) Slip 
mulation; (b) bearing, packing, liquid shear, 
nd register friction; (c) relation between dis- 
Placement line and calibration line, and effect 
apparent corrections. 

-. Test equipment factors to be considered— 
‘@) Size relative to capacity of meter: (1) Meas- 


y 


‘ing device large enough to handle maximum 
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Say, Mister—you can reduce 
these costly shutdowns by 
using Eagle Bearing Metals 
—they’re made to 


controlled specifications!* 
















" Only clean, primary metals are 
used. 


BEARING METALS 


DREADNAUGHT-_+., extreme speed and 


pressure conditions 


OUTLASTA-—:., medium speed and pressure 









2 Alloying process is under strict 
pyrometric control. 







3 Casting temperatures are exactly 
controlled. ° 
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Order Eagle Bearing Metals 
from your Jobber. , 


THESE 3 METALS MEET MOST 
BEARING REQUIREMENTS 


EAGLE LEAD WOOL plugs off bottom water pronto. H 
Eagle Lead Wool is soft and pliable— under tamp- 
ing pressure becomes a solid, secure plug. Seals 
tiniest crack. Always have a supply on hand. Saves 
costly shutdowns. 
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flow rate of meter over significant period of time; 
(b) precision: (1) For liquids, measuring device 
should be within a stipulated and reasonable per 
cent; (2) means provided for controlling, within 
close limits, temperature and pressure; (c) elimi- 
nation of gas effects for liquid meters: (1) Ade- 
quate separation before metering; (2) liberation 
of absorbed gas in passing through meters; 
(3) evaporation of light ends after metering; 
(d) humidity corrections; (e) temperature and 
pressure corrections. 


D. Test program: 


1. For accuracy—At least two sizes of each 
type (or make). Tests at about 10 or more flow 
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HEAT EXCHANGER 


on either side of the meter. The difference in 
pressure will cause a certain amount of the oil 
to squeeze by the various working parts of the 
meter. The oil that goes through a meter in this 
manner is referred to as “slip.” A detailed study 
was made of “slippage” under different viscosity 
and temperature conditions, while each meter 
was operated at various flow rates. The general 
characteristics of a meter best can be shown 
through the use of a graph, as in Fig. 7. It will 
be noticed that the rate of flow is plotted against 
the quantity of oil that actually passes through 
the meter. If the slippage of oil past the working 
parts did not occur, the rate of flow and quan- 
tity passing through the meter would be the 
same. Flow, under this condition, would be rep- 
resented by the straight line referred to as “dis- 
placement according to register.” As there is 
slip, the actual curve plotted from test data takes 
the shape shown. In general, the greater the 
rate of flow, the less the per cent of slip. The 
per cent slip at low rates of flow increases very 
rapidly in most meters, and is known to the meter 
men in the industry as the “region of slip.” This 
is shown by the fact that the test curve takes an 
upward trend under low rate-of-flow conditions. To 
compensate for slippage, the meter manufacturers 
install a gear train, which is intended to take 
care of the slippage volume and give an average 
collective dial reading throughout the range for 
which the meter is intended to operate. 


As soon as present tests are completed, the 
meters should be given a “wear test” under labo- 
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Fig. 4 (top)—Variation in coefficients for varying diameter ratios. Fig. 5 (bottom)—Diagrammatic view—Univer- 


sity of Oklahoma fluid-meter research on volumeters 


rates with three or more viscosities for liquids: 
air and gas (natural) for gas meters. 

2. Durability—Eight to ten months on continu- 
ous full-flow operations, with accuracy check tests 
at suitable intervals. 

The first tests-being run on the meters are 
calibration or proof tests, and a medium-heavy 
oil is used. This type of test commonly is re- 
ferred to as “the proof of the meter.” Inasmuch 
as these tests are conducted by varying the tem- 
perature, viscosity, and flow rate, it is possible 
to find the effect these factors have on the ac- 
curacy of the meter when several different kinds 
of oil are used. 


Factors Affecting “Slip” 


There are factors which cause a resistance to 
the movement of the parts of any meter, viz.: 
fluid friction, friction of the metering element, 
and the registering index. As friction does exist, 
there will be a difference in pressure between 
the inlet and outlet side of the meters. The pres- 
sure drop across the meter is recorded on a 
manometer, with connections six pipe diameters 
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ratory conditions. To date wear-test equipment 
has not been installed. 


Classification of Meters 


The two general classifications of displacement 
meters are: Pack-sealed; and film or capillary- 
sealed. Leather, composition, or metallic ring- 
packed pistons are used in the pack-sealed me- 
ters; whereas in the case of film-sealed meters, 
close-working clearances which are filled with the 
fluid being metered are relied upon for this seal. 
The mechanical makeup of pack-sealed meters 
naturally would cause them to have a greater 
pressure drop than the film-sealed type of me- 
ter because of added friction in the metering 
element. 

Meters must pass rigid requirements if they 
are to be used in the various services of the 
petroleum industry. Some of these requirements 
are listed as follows: 


1. The meter must.measure accurately at all 
rates of flow. This should be done despite the 
fact that variations of pressure, specific gravity, 
and viscosity may exist. The meter should be of 


such design that it will not permit the deposit 
of foreign materials, if such deposits affect its 
accuracy. 

2. The meter must be constructed in such a 
manner that it offers very little resistance to 
flow. Because pressure loss in pipe lines js an 
important factor, pressure loss should not be ip. 
creased appreciably by placing meters that have 
high rates of absorption in the line, as this woulq 
add materially to the pumping cost. Also, if the 
meter has a high-pressure drop, there is a pos. 
sibility of all absorbed gases in the oil being 
driven off, in which case the accuracy of meas. 
urement would be affected. 

3. The meter must have long life. In many 
instances a meter is expected to handle sand and 
paraffin, a combination which leads to rapid wear. 
The meter, therefore, should be constructed of 
materials that are corrosive and abrasive resist. 
ant, or be constructed so that these factors wil} 
not affect its accuracy. 


4. The meter method of measurement must be 
as economical, or better than, present tank-gaging 
practice. 


1940 Petroleum Fluid-Metering Conference 


A report on the volumeter research was given 
before the group attending the second Petroleum 
Fluid-Metering Conference, which was held at the 
University of Oklahoma on April 11 and 12, 1940, 
In addition to this report a number of outstand- 
ing papers were given by men of the industry, 
in which they related their experience in the use 
and application of volumeters in the field of 
production, pipe-line, and refinery work. It is 
our opinion that the proceedings of this confer. 
ence present a clear picture of the present status 
of the use of meters in measuring the quantity 
of viscous fluid flowing through a pipe. A sum.- 
mary of these proceedings is given in the follow- 
ing paragraphs: 


Production of Crude Oil 


The accurate measurement of oil produced, 
whether it be by the conventional tank-gaging 
method or by the use of meters, is important be- 
cause it is the basis of paying royalty. Meters offer 
a great many advantages in the measurement of 
the flow of oil from the well, This type of oper- 
ation permits the elimination of a large amount 
of lease tankage, and prevents evaporation loss, 
inasmuch as the crude oil can be handled under 
pressure in a closed pipe-line system. Another ad- 
vantage is that lead lines from wells may be 
brought within close proximity of gasoline plants, 
where separators may be operated in a battery. This 
is especially true for unitized fields. Such an ar- 
rangement eliminates a pipe-line gathering system 
with its pumps, manifolds, piping, valves, etc. 


Tank Gaging vs. Metering. 

Some operators contend that tank gaging is more 
accurate than metering, whereas others have suf- 
ficient confidence in meters that they use them 
to calibrate their lease tanks, The perplexing ques- 
tion which naturally arises, therefore, is: how ac- 
curate might any new method be in comparison to 
tank gaging now in use? When a meter is used in 
connection with oil-production work, the oil should 
be prepared properly before it is metered. It is 
expecting too much from the meter, at the present 
stage of development, to produce very accurate re 
sults under exceedingly adverse operating condi- 
tions. The service to which a meter is subjected 
in production work is severe, at best; nevertheless, 
some of the strain of these conditions can be re 
lieved by proper installation, and others must be 
overcome in the manufacture of the meter. 

Dissolved gas and entrained gas are important 
factors to be considered in making any meter in- 
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stallation. The most up-to-date production practice 
in pools that yield high-gravity crudes is to stabilize 
the crude in the field, before it is delivered to the 
pipe line. by this method the light fractions, while 
under pressure, are removed in a stabilizer; thus 
4 crude of predetermined vapor pressure may be 
produced. It has been estimated that as much as 
50 per cent of the light ends lost by conventional 
caging methods are saved by the stabilization 
practices made possible by the use of meters. 


Pipe-Line Systems 

The use of meters in the pipe-line industry has 
heen receiving more and mose attention in recent 
years. Although this attention is steady and direct, 
the older systems are not being converted over to 
meters very rapidly. This seems to be a guard 
against rapid obsolescence of present equipment. 
and a desire on the part of company engineers and 
executives to wait until more information is avail- 
able on the application of meters for this type of 
service. 

In the construction of new systems, however, the 
major pipe-line companies consider it a general 
practice to install both displacement and orifice 
meters in the lines. When this is practice, the 
orifice is installed on the discharge lines from the 
pumping station, and the displacement meter is 
installed on the low-pressure side. The displace- 
ment meter has proved valuable in checking field 
streams at reception points; and, as stated before, 
the orifice is used to check pump performance and 
leakage in the pipe line. It becomes apparent that, 
if the producers are to use meters, the pipe-line 
companies must do likewise if the savings in light 
ends, lost by conventional gaging methods, are to 
be passed on to the refiner. 


Refinery 

The displacement meter’s application to the 
measurement of petroleum and its products in re- 
fining methods is at the present time not as well 
adapted as one might suppose. 

First of all, the degree of accuracy for most re- 
finery processes does not have to be 99.9 per cent, 
as is encountered in the sale of the finished prod- 
uct. Accuracy in the order of magnitude of 1 per 
cent is sufficient. The chief objection, for the most 
part, to the displacement meter is that it does not 
indicate rates of flow. When crude oil is being 
charged to the still, it is essential that a constant 
rate of charging strictly be adhered to. This limits 
the displacement meter in favor of the orifice meter 
at the precent time. 

Conclusion 


The general consensus on the measurement of 
petroleum and its products through the use of 
meters and a closed pipe-line system is that: 

. Under normal conditions of measurement and 
nstallation, the meter has an economic advantage 
ver the conventional tank-gaging method. 

2. The change from one method of operation to 
nother generally requires considerable time; often 
1 company must use older and less efficient equip- 

ent until it has reached such a degree of obsoles- 
ence that it is economically feasible to replace it 
with something better—which is true in the adop- 
tion of oil meters. 

The development engineers of the various oil- 
meter-manufacturing companies are to be com- 
nended for their fine work in developing the 
present-day meters; however, there is still need 

mprovement in the mechanical characteristics 
and wearing qualities of the meters, to make them 

laptable over a wide and more varied range of 
perating conditions. 

+. There must be an improvement of auxiliary 
equipment. < 

9. The greatest need at present is expansion of 
the fluid-meter research facilities at the University 

Oklahoma, and the wholehearted support of the 
industry so this work can be carried on without 
interruption. 

6. The Petroleum Fluid-Metering Conference 
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NO-OX-IDized Wrapper to a new natural gasoline line. This NO-OX-ID 


combination gives lasting protection against corrosion. 


This new four-inch natural gasoline line must 
be protected against pitting and corresion for 
many years. That’s why every foot of pipe is 
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against line current leakage. In addition, active 
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NO-OX-ID and NO-OX-IDized Wrappers for 
all application methods and all soil conditions. 
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should be held at least every 2 years to give the 
industrial research men and manufacturing repre- 
sentatives an opportunity to discuss meters and 
metering problems in a frank and unbiased manner. 


Appendix 


Description of Apparatus for Inferential Meters 
(See Fig. 1). 

The tank referred to as “volume tank,” and shown 
at the extreme left of Fig. 1, was made in two parts, 
an upper and lower section, each having a capacity 
of approximately 90 bbl. of fluid. It was considered 
that this would be sufficient volume to allow a com- 
plete run, even at the highest rate of flow, and it 
would not be necessary to weigh the oil during the 
test period. Normally the oil is stored in the lower 
section of the tank, the upper section being re- 
served to store the oil passed through the metering 


vated platform, midway between the upper and 
lower talk sections. 

The lower section was fitted with steam coils to 
heat the oil and decrease the viscosity to such an 
extent that the oil could be handled by the pumps. 
A steam jacket was welded around the suction line 
to the pumps to provide heat for warming the oil. 
Two gear pumps, used singularly or in parallel, 
pumped the oil from a common intake manifold 
to a heat exchanger and into the line. There was 
a plug valve in the bypass line to connect the dis- 
charge manifold to the lower tank, and it could be 
adjusted to recirculate any portion of the fluid, 
thereby regulating the rate of flow through the 
test apparatus. The viscosity of the oil was changed 
by varying its temperature. This change of tem- 
perature was accomplished in the heat exchanger, 
through which the oil flowed on its way to the 


device. The weighing tank was located on an ele-_ test line. It was possible also to circulate either 




























NOW- Figure the 
Low Cost with 
This Machine 


You'll find good reason for the popularity of the P&H 
Bantam Weights around the oil fields. And you’! find that 
the reason is lower cost production. That applies not only 
to the fast, steady digging, but also to lower operating 
costs — lower maintenance costs. These husky machines 
are built entirely of rolled alloy steels — stronger, without 
dead weight. Their tractor-type crawlers have proved to 
be the most satisfactory traction ever known on an exca- 
vator. And you can tow them around the country on their 
own trailers at average motorcar speeds. Next time you 
have a job, figure it with a PXH Bantam Weight. See why 
these P&H’s keep busier—earn more for their owners. If 
you haven’t full information, write us for literature. 
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tap or refrigerated water through the heat 
changer. 

During the summer months it was necessary to 
cool the oil, in order to maintain constant condi- 
tions throughout the test. The temperature wags 
maintained accurately by a Tycos direct-set tem- 
perature control of the steam valve on the heat 
exchanger. By lagging the line, the temperature 


ex- 


























Fig. 6—Volumeter in position for test. Note camera at 
right 






drop over the test line was kept below 14° F., ex- 
cept for extremely high temperatures and low rates 
of flow. A Brown recording potentiometer gave 
an indication of the inlet and exit temperatures. 
The potentiometer-recorded temperatures were 
checked with thermometers in wells, at the inlet 
and outlet of the test line. 

The test lines were geometrically similar in ever) 
respect, and consisted of 114, 2, 3, and 4-in. pipe; on 
each there were two orifice fittings and one nozzle 
fitting. All lines were discharged into a 4-in. return 
line, in which was installed a venturi tube and 
venturi nozzle. Plug valves were installed in each 
of the test lines so that flow could be shut off from 
all lines except the one under test. The 4-in. return 
line was connected to the manifold at the top of 
the volume tank, where two air-actuated valves 
were located. These valves were so arranged that 
the flow of oil could be diverted to either the upper 
or lower tank section. By having the valves in- 
stalled at the top of the tank, the back pressure 
on the test line was the same, regardless of the 
tank into which the fluid was discharged. Flow 
conditions were not disturbed by the transfer of 
oil from one tank to another. 

The orifice fitting No. 1, as shown in detail 1, 
was arranged so that differential-pressure read- 
ings could be taken at the flange connection and 
at connections 2% pipe diameters upstream and 
8 pipe diameters downstream. At orifice fitting 
No. 2, shown in detail 2, differential-pressure 
readings were taken at corner taps annularly al- 
ranged in the flanges with annular pressure con- 
nections about 7;-in. wide. There was also a con- 
nection one pipe diameter upstream with the down- 
stream connection at the vena contracta, or point 
of lowest static pressure. This necessitated sev- 
eral connections in order to accommodate the va- 
rious diameters of the orifice employed. 

The flow nozzles were located in the line imme- 
















diately following the orifice meters; however, 
when tests were conducted on the nozzles, the 
orifice meters were removed from the line, thus 
eliminating the possibility of any flow disturbance 
which might introduce errors in the discharge co- 
efficients. The upstream pressure connections 
were located at a point one pipe diameter ahead 
of the nozzle, with the downstream connection 
either just inside the end of the nozzle or in the 
throat of the nozzle itself. The venturi nozzles and 
venturi tubes, located in the 4-in. return line, were 
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fitted with loss as well as differential connections. 
Separating chambers and manometers were in- 
stalled on all differential taps; a general arrange- 
ment of this assembly is shown in detail 5. 

The differential pressures, except in a few cases 
were obtained from mercury manometers and in- 
verted water manometers, with the aid of separat- 
ing chambers containing water as a sealing liquid. 
This arrangement permitted differential pressures 
from about 1 in. of water to 30 in. of mercury. 


Test Procedure for Inferential Meters. 

In brief, the test procedure was as follows: The 
oil was drawn from the lower section of the vol- 
ume tank, and pumped through the heat exchanger 
tes into the line in which the test meter was installed. 
ave The oil then returned through the 4-in. line to the 
eg manifold located at the top of the volume tank, 
ere and thence through the air-actuated valve back to 
let the lower chamber. This circulation was continued 

until viscosity, rate of flow, pressure, and temper- 
a) ature became constant. 
on With all conditions constant, the oil was diverted 
zie through the manipulation of the air-actuated valves 
in to the upper section of the volume tank. A stop 
nd watch was started the moment the oil was di- 





ch verted, and the necessary data were taken during 
ym the run, which consisted primarily of reading 
im manometers, thermometers, pressure gages, etc. At 
of the end of the run the oil was rediverted to the 
res lower tank and the stop watch was stopped, thereby 
iat giving the time elapsed during the test. The oil, 
er which had flowed into the upper tank during the 


in- test period, carefully was weighed and dumped 
re back into the lower storage tank. 
he No changes were made in the rate of flow of the 
yw oil which was still being recirculated through the 
of lower tank during the weighing process, until the 
results of the test had been computed and plotted. 
; If the test point in question did not fall on the 
d- curve, then a check test was made. A test crew 


id of approximately six men was required to make 
ad the necessary observation of temperature and dif- 
ig ferential pressures. The men making the read- 


re ings worked in a circuit, each man taking the same 
ir reading as rapidly as it could be noted on a data 
n- sheet bearing the observer’s signature. The aver- 


n- age of the data recorded by each man was compared 
n- with that of the group, and in this way an erratic or 
nt haphazard method of recording data by any mem- 
v- ber of the crew would become apparent. 


Test Procedure Using Volumeters. 
The method of controlling flow rates, temper- 
atures, etc., is essentially the same as that described 
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for tests on the inferential meters. There is one 


exception, however, and that is the matter of weigh- 
ing the oil, which in this case is weighed on one 
of two scales—a large one having a capacity of 
about 800 gal., sensitive to % lb., and a smaller 
one having a capacity of about 200 gal., sensitive to 
1/10 lb. (Fig. 5). The length of any test is deter- 
mined by the time required to fill the large tank 
in the case of large meters, and the length of time 
required to fill the small tank for small meters. 
In using only one weight reading per test, greater 
accuracy is obtained, because the possibility of ac- 
cumulative error is eliminated. The number of 
pounds of oil which has passed through the meter 
during any test is converted to a volume corre- 
sponding to the average temperature of the meter. 
This volume is determined with the aid of a den- 
sity table for the oil in question. 





Inasmuch as weights are converted into volumes, 
it is necessary to correct the test weight for the 
buoyant effect of the air; neglecting to make this 
correction would introduce an error greater than 
one-tenth of 1 per cent. Before a test is begun, the 
oil is circulated through a bypass until pressure, 
temperature and other conditions become constant, 
and the desired constant rate of flow is reached. 
To simplify the computation of results, the bypass 
valve is adjusted to give a flow rate of 10 gal. per 
unit of time, or some even multiple thereof. 

To insure accuracy in obtaining the dial readings, 
a camera is used at the beginning and end of each 
test (Fig. 6). The camera shutter is actuated by 
an electric solenoid, which is caused to operate the 
instant the timekeeper diverts the oil into the 
weigh tank. With the use of these pictures it is 
possible to obtain meter index readings of 0.01 gal. 
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_ Use of Azeotropic Distillation 


In Separating Hydrocarbons 


From Petroleum 


ITHIN the past 10 years a chemical indus- 

trv has been founded upon the use of pe- 
troleum as a raw material. The development of 
this petroleum chemical industry has been made 
possible through the separation in a relatively 
pure state of individual hydrocarbons from 
petroleum or from appropriate products of the 
refining process. There now are produced by 
such separations, in commercial or semicommer- 
cial quantities, a considerable number of pure 
hydrocarbons, including methane, ethane, pro- 
pane, isobutane, normal butane, isopentane, nor- 
mal pentane, neohexane, ethylene, and propylene. 
together with mixtures of isomers of the same 
class of hydrocarbons, such as the mixed hexanes, 
mixed heptanes, mixed octanes, mixed butenes, 
and aromatic concentrates of benzene, toluene, 
and “xylene.” 

In the separation of pure hydrocarbons in the 
laboratory, A.P.I. Research Propect 6 has used 
the fractionating processes of distillation, crystal- 
lization, extraction, and adsorption. These same 
tools are available to the refiner for separating 
hydrocarbons on a large scale. In previous re- 
ports of Research Project 6 mention has been 
made of distillation at different pressures, and 
also of distillation with an azeotrope-forming sub- 
stance. Azeotropic distillation, although not com- 
monly used by the refiner, is a powerful frac- 
tionating tool, and frequently can be used to 
separate hydrocarbons not separable by ordinary 
distillation. 

For the purposes of this paper, azeotropic dis- 
tillation may be described as follows: Assume a 
mixture of two hydrocarbons of different type, 
as a paraffin and an aromatic, which have the 
same boiling point. These two hydrocarbons can- 
not be separated by ordinary distillation at a 
given pressure. However, there may be added 
to this mixture a third substance, which has 
the property of changing by different amounts 
the boiling points of the two hydrocarbons in 
the mixture and so making them separable by 
distillation in the presence of this added sub- 
stance. The first part of the distillate will be a 
constant-boiling azeotropic mixture of one hydro- 
carbon with the added substance, and the last 
part of the distillate will be another constant- 
boiling azeotropic mixture of the second hydro- 
carbon with the added substance. The process 
of distilling in the presence of such an added 
azeotrope-forming substance constitutes azeotropic 
distillation. The added substance subsequently 
is removed from the azeotropic distillate in an 
appropriate manner. The sharpness obtainable 
in the separation of two hydrocarbons by such 
azeotropic distillation depends in general upon 
the efficiency of the still and upon the difference 
in the boiling points of the azeotropic mixtures 
produced. 


*National Bureau of Standards, Washington, D. C.; 
director of A.P.I. Research Project 6. 

+Research associate, A.P.I. Research Project 6, at 
the National Bureau of Standards. 

tResearch Fellows, A.P.I. Research Project 6, at the 
National Bureau of Standards. 
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A, P.I. 


There is presented a brief discussion of azeo- 
tropic distillation, including the principles in- 
volved, the substances that form azeotropic mix- 
tures with hydrocarbons, the separation of hydro- 
carbons by azeotropic distillation, the benefits of 
prior distillation at reduced pressure, the separa- 
tions obtainable, and mention of some commer- 
cial applications. 

Paper was presented before Division of Re- 
fining at the annual meeting of the American Pe- 
troleum Institute, Chicago, November 11-15, 1940. 








The purpose of this paper is to present a brief 
discussion of azeotropic distillation, and to indi- 
cate how this little-used fractionating tool may 
be applicable to some of the problems of the 
refiner. 


Principles Involved in Azeotropic Distillation 


In the ideal liquid solution the partial vapor 
pressure of each component is directly propor- 
tional to its mol fraction and the total vapor 
pressure is the sum of the partial vapor pres- 
sures of the several components. The laws 
of the ideal solution imply that the interaction 
between unlike molecules is the same as that be- 
tween like molecules. 

In many real solutions it is found that the 
ideal-solution laws are obeyed. One such example 
is the solution of normal heptane and methyl- 
cyclohexane, the vapor pressures for which are 
illustrated in Part I of Fig. 1. 

Deviations from the laws of the ideal solution 
will occur when the interaction between unlike 
molecules is significantly different from that be- 
tween like molecules. Such deviations may be 
manifested by partial vapor pressures either 
greater than or less than the ideal values for the 
given concentrations of components. Part II of 
Fig. 1 gives the partial and total vapor pressures 
for the solution of normal heptane and ethyl 
alcohol, which yields a mixture having a total 
vapor pressure greater than that of the more 
volatile pure component, ethyl alcohol, and there 
results a minimum-boiling azeotropic mixture. 
Part III of Fig. 1 gives similar data for the solu- 
tion of acetone and chloroform, which yields a 
mixture having a total vapor pressure less than 
that of the less-volatile pure component, chloro- 
form, and there results a maximum-boiling azeo- 
tropic mixture. 

One characteristic feature of the temperature- 
composition diagrams for those systems forming 
azeotropic mixtures is that, except at the com- 
position of the constant-boiling mixture, the dif- 
ference in composition between the liquid and 
vapor phases is usually much greater than it is 
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in systems that do not form azeotropic mixtures. 
This difference in the shapes of the liquid-vapor 
curves for the two kinds of solutions is illus. 
trated in Fig. 2, which gives the temperature. 
composition diagrams for the system of benzene 
and n-hexane and for the system of ‘benzene and 
ethyl alcohol. The much greater difference in 
composition (except for the constant-boiling mix. 
ture) between the liquid and vapor phases for 
the latter system than for the former is readily 
apparent. The separation of the azeotropic mix. 
ture of benzene and ethyl alcohol from either 
pure benzene or pure ethyl alcohol may be ac-. 
complished with distillation apparatus of rela- 
tively small separating efficiency. 


Azeotropic Mixtures With Hydrocarbons 


With some exceptions, nearly all polar organic 
molecules of the proper volatility form with hy- 
drocarbons of the paraffin, naphthene, aromatic, 
and olefinic classes mixtures that have a total 
vapor pressure greater than that of the more. 
volatile pure component, yielding minimum-boil- 
ing azeotropic mixtures. The organic compounds 
that form azeotropic mixtures with these hydrocar- 
bons include those containing hydroxyl, carboxyl, 
cyanide, amino, nitro, and other structural groups 
that tend to produce polarity in organic mole- 
cules. For a substantially complete list of the data 
that have been published on azeotropic mixtures 
having a hydrocarbon as one component, the 
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MOLE FRACTION OF COMPONENT A IN THE LIQUID PHASE 


The scale of ordinates gives the vapor pressure in 
millimeters of mercury, and the scale of abscissae gives 
the mole fraction of the component that is the more 
volatile in the pure state. The data are from the follow- 
ing sources: 1, from Beatty and Calingaert,? and Will- 
ingham and Rossini*; 2, from Ferguson, Freed, and 
Morris‘; 3, from Zawidsky.* 

Fig. 1—Partial and total vapor pressures for the ideal 
and for eight real binary solutions 


reader is referred to the _ publications of 
Lecate?** 

For the five binary minimum-boiling azeotropic 
mixtures formed between a given azeotrope-form 
ing substance and a paraffin, naphthene, monoole- 
fin, diolefin, and aromatic hydrocarbon, respec- 
tively, with the five hydrocarbons having about 
the same boiling point, the lowering of the boil- 
ing point will be greatest for the paraffin azeo- 
trope and least for the aromatic azeotrope, with 
the others intermediate and generally in the or- 
der given. 

For the binary azeotropic mixtures formed be- 
tween a given azeotrope-forming substance and 
the members of a homologous series of hydro- 
carbons, both the boiling point and the composi- 
tion of the azeotropic mixtures approach, with 
increase in the boiling point of the hydrocarbon. 
those of the pure azeotrope-forming substance, 
ie., for example, the azeotropic mixture of ethy! 
alcohol and normal pentane will have a boiling 
point just below that of the pure hydrocarbon, 
and the composition will be low in alcohol and 


high in hydrocarbon; whereas the azeotropic mix- 











ane & & os oo 


~~ SS we we 





1g 








ture of ethyl alcohol and normal octane will have 
a boiling point just below that of pure ethyl al- 
cohol, and the composition will be low in hydro- 
carbon and high in alcohol. Conversely, for the 
pinary azeotropic mixtures formed between a 
given hydrocarbon and the members of a homolo- 
gous series of azeotrope-forming substances, both 
the boiling point and composition of the azeo- 
tropic mixtures approach, with increase in the 
poiling point of the azeotrope-forming substance, 
those of the pure hydrocarbon. 


Separation of Hydrocarbons by Azeotropic 
Distillation 


In the work of the A.P.I. Research Project 6 on 
the separation of hydrocarbons by azeotropic dis- 
tillation, it is usually required of an azeotrope- 
forming substance that it: 

1. Have a boiling point near (not more than 
about 30° or 40° C. away from) the boiling range 
of the hydrocarbons to be separated; 

2. Be completely soluble in water and preferen- 
tially less soluble in the hydrocarbon at room 
temperature, in order that the removal of the 
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The scale of ordinates gives the temperature in deg C, 
and the scale of abscissae gives the mole fraction of 
benzene. The diagram for the system of ethyl alcohol 
and benzene is constructed from the data of Fritzweiler 
and Dietrich,* whereas that for the system of nhexane 
and benzene is constructed from the data of Tongberg 
and Johnston.° 


Fig. 2—Diagrams of temperature vs. composition for 
both the liquid and vapor phases for the binary solu- 
tions of ethyl alcohol and benzene and of n-hexane and 
benzene, at a pressure of 1 atm. 
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azeotrope-forming substance from the hydrocar- 
bon with which it is associated in the azeotropic 
distillate may be accomplished easily by extrac- 
tion with water; 

3. Be completely soluble in the hydrocarbon at 
the distillation temperature, and for some degrees 
below this, in order that two phases shall not 
form in the condenser and reflux regulator and 
thus cause difficulty in the operation of the 
latter; 

4. Be readily obtainable in a sufficiently pure 
state at reasonable cost; and 

5. Be nonreactive with hydrocarbons or with 
the material of the still. 

For operation on a large scale, the above 
criteria would require sume modification. For 
example, in order to reduce the cost of processing. 
the azeotropic distillate should be rich in hydro- 
carbon and lean in the added substance. This 
calls for an azeotrope-forming substance with a 
boiling point higher than that of the hydrocar- 
bons to be separated. The modification probably 
would be accompanied by a decrease in the de- 
gree of separation obtainable with a given still. 
Likewise, operation on a large scale would re- 
quire the actual recovery and recirculation of 
the azeotrope-forming material. 

The azeotrope-forming substances that have 
been used successfully in this laboratory in sep- 
arating hydrocarbons according to type include 
the following compounds, which alone boil ap- 
proximately at the temperatures given: 


Boiling 
point at 
1 atmosphere 
Compound— CC) 
2G daa cate eee eee 66 
eee eee eee 78 
II 65-55 cscs /Svaceareinteceie seabed tale 82 


a oe re 118 
Ethylene glycol monomethyl ether acetate.. 143 
Ethylene glycol monobutyl ether eo 171 
Diethylene glycol monomethyl ether 193 

In preparing for the separation of the hydro- 
carbons occurring in any given fraction of petro- 
leum, it is necessary to have the mixture of hy- 
drocarbons well separated by a systematic and 
efficient distillation into a series of substantially 
constant-boiling fractions, prior to the azeotropic 
distillation. This is necessary in order to avoid 
having any paraffins mixed with lower-boiling 
naphthenes and, in turn, any paraffins and naph- 
thenes mixed with lower-boiling aromatics, which 
kind of mixing will tend to nullify the separation 
normally attainable by the azeotropic distillation 
of mixtures of hydrocarbons of the same boiling 
point. 


Benefits of Distillation at Reduced Pressure 


By the same reasoning, any preliminary frac- 
tionation that will serve to displace paraffin hy- 
drocarbons into mixtures with higher-boiling 
naphthenes, and, likewise, paraffin and naphthene 
hydrocarbons into mixtures with higher-boiling 
aromatic hydrocarbons, will enhance the separa- 
tion over that attainable in the azeotropic dis- 
tillation of hydrocarbons of the same boiling 
point. One process that will displace the various 
hydrocarbons in exactly the manner required for 
this enhancement of the separation is that of dis- 
tillation at a pressure reduced below that of the 
normal distillation pressure. Distillation at re 
duced pressure serves to displace paraffin hy- 
drocarbons into fractions with normally higher- 
boiling naphthenes. Likewise, distillation at. re- 
duced pressure displaces paraffin and naphthene 
hydrocarbons into fractions with normally higher- 
boiling aromatic hydrocarbons. This displacement 
is a result of the fact that the boiling points of 
the aromatic hydrocarbons decrease more rapidly 
with decreasing pressure than do those of the 
naphthenes and, likewise, those of the naphthenes 
decreases more rapidly with decreasing pressure 
than do those of the paraffins. 


For example, as the pressure is reduced from 1 
to 0.075 atm. for hydrocarbons of the gasoline and 
kerosene ranges, the boiling point of a given 
paraffin hydrocarbon may be lowered about 85° 
C.; whereas for a naphthene and an aromatic hy- 
drocarbon of about the same boiling point at 1 
atm. the lowering will be greater—about 2° C. 
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PERCENTAGE OF HYDROCARBON RECOVERED 


The scale of ordinates gives the refractive index of 
the hydrocarbon recovered from the azeotropic distillate, 
and the scale of abscissae gives the percentage of the 
hydrocarbon recovered. The distillation was performed 
in a Bruun’ glass bubble-cap column, of 138 rectifying 
units, equipped with a special pot, head, and jacket 
assembly,’ with a reflux ratio of about 40 or 50 to 1, a 
rate of removal of distillate of about 20 to,25 ml per 
hour, and a total time of distillation of about 100 hours. 

The plot shows the results of the azeotropic distilla- 
tion, with methyl cyanide at atmospheric pressure, of a 
mixture of toluene (boiling point 110.6 deg C) with a 
narrow-boiling (110.0 to 110.5 deg C) mixture of par- 
affins and naphthenes. The azeotropic distillate was by 
volume about 20 per cent of hydrocarbon for the aro- 
matic and about 25 per cent for the paraffins and 
naphthenes, with the latter forming a two-phase mix- 
ture with methyl cyanide at the distillation temperature. 


Fig. 3—Diagram illustrating the separation of an aro- 
matic hydrocarbon (toluene) from naphthenes and par- 
affins by azeotropic distillation 


more for the naphthene and about 5° C. for the 
aromatic. 


Separations Obtainable 


The results obtained in separating aromatic hy- 
drocarbons from naphthenes and paraffins by 
azeotropic distillation are illustrated in Fig. 3, the 
separation being indicated by the change in re- 
fractive index with the amount of hydrocarbon 
recovered. Fig. 3 shows the separation obtained in 
the azeotropic distillation, with methyl cyanide 
(boiling point 82° C.), of a mixture of toluene 
(boiling point 110.6° C.) with a substantially con- 
stant-boiling (110.0° to 110.5° C.) fraction of pe- 
troleum containing paraffin hydrocarbons with 
some naphthenes. The separation of toluene from 
these paraffin and naphthene hydrocarbons hav- 
ing substantially the same boiling point is almost 
quantitative. The separation of toluene from the 
appropriate fraction of petroleum would be accom- 
plished with even greater ease for the reason that, 
in ordinary distillation with a mixture of paraffin 
and naphthene hydrocarbons, toluene tends to be 
displaced into fractions containing lower-boiling 
paraffins and naphthenes, because the toluene in 
such a mixture possesses a partial vapor pressure 
in greater excess of the ideal value called for by 
its concentration than do the paraffin and naph- 
thene hydrocarbons. Such a displacement, operat- 
ing in a direction similar to the displacement pro- 
duced by distillation at reduced pressure, en- 
hances the separation obtainable in the azeotropic 
distillation. 

As contrasted with the relatively easy separa- 
tion of aromatic hydrocarbons from naphthenes 
and paraffins, the separation of naphthenes from 
paraffins is accomplished with greater difficulty. 

(Continued on Page 219) 
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HIS Rotary Drilling Outfit is a Diesel- 

mechanical three-engine hook-up of 
rugged construction and capable of 
high-powered economical operation 
for drilling to a depth of twelve thou- 
sand feet. This hook-up is extremely 
flexible in operation and direction of 
power. 


Upon request we will gladly furnish 
you with information on hook-ups to 
meet your particular requirements. 


Lucey equipment has served oil oper- 
ators throughout the world for more 
than a quarter of a century and our ex- 
perience as pioneers in the design, con- 


struction and manufacture of rotary 
drilling equipment is your guarantee 
of safety, speed and economical drill- 
ing performance. 


Suitable portable units for rotary drill- 
ing 2,500 to 5,000 feet can be supplied. 
We also manufacture a complete line 
of auxiliary equipment operated either 
in separate units or combinations of 
units. 


The Wheland-Lucey HP-15000-CE 7%” 
x 18” Power Slush Pumps shown are 
recommended for high pressure deep 
drilling and have many valuable fea- 
tures assuring you steady operation. 
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LUCEY EXPORT CORPORATION 


3505 Woolworth Building, New York, N. Y. 
Broad Street House, E. C. 2, London, England OIL WELL SU PPL! ES Calle Defensa 320, Buenos Aires, Argentina 
811 Sterling Building Houston, Texas 58 High St., San Fernando, Trinidad, B. W. I. 
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Oil Recovery by Air Drive 


in Venango Fields 


of Pennsylvania 


By PARKE A. DICKEY and ROBERT B. BOSSLER 


Pennsylvania Topographic 
and Geologic Survey’ 


ECONDARY-OIL recovery by the Smith-Dunn 
Sy or air-injection process has been practiced in 
the Venango fields of Pennsylvania for more 
than 20 years. In most areas considerable increases 
in recovery have been obtained. Numerous papers 
discussing the method have been published, but 
no recent nor thorough-going studies have been 
made, and particularly no well-founded estimates 
of the ultimate possible recovery have been pub- 
lished. In this paper a brief discussion of the 
methods in common use in the Venango fields is 
given; and attempt is made to predict ultimate 
oil recoveries by means of decline curves; and 
the factors influencing recovery are pointed out. 
As the principal subject of the study is oil recov- 
ery, field practices and methods are not discussed 
at length. A recent publication’ provides a very 
complete bibliography of secondary-oil-recovery 
methods and, therefore, no attempt is -made to 
give references in this paper. 


Location and Geology of Fields 


The area under discussion usually is referred to 
as the Middle district, or Venango fields. It con- 
sists of a belt of productive pools underlying a 
large part of Venango County, and extending into 
Crawford, Warren, and Forest counties. It is the 
oldest field in the United States, and its flush pro- 
duction was passed before 1880. 

The producing sands are found in a zone ap- 
proximately 300 ft. thick, which is overlain and 
underlain by at least 250 ft. of shale. Table 1 
shows the position of the sands in the geologic 
section. 

The oil sands are lenticular bodies, usually ir- 
regular in shape, of widely different area, and 
elongated in a northeast-southwest direction. De- 
tailed studies now in progress indicate that the 
sands probably were deposited near and parallel 
to an old shore line. 

The sands are principally white quartz sand- 
stones, often very pebbly, and containing numer- 
ous thin beds of shale and sandy shale. The sand 
grains are commonly overgrown and cemented 
with secondary silica. Calcite is common in the 
interstices. The porosities range from 10 to 25 per 
cent, and permeabilities from 0 to 2,000 milli- 
darcys. The permeability varies notably in a ver- 
tical direction and to a lesser extent horizontally. 
which makes the efficient application of air drive 
difficult. 

Structurally the oil fields lie in the northwest- 
ern part of the Pittsburgh-Huntington synclino- 
rium. The beds dip 20 ft. and 25 ft. to the mile 
to the south in a rather uniform manner. Minor 
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structural features, which may be described as 
gentle wrinkles or terraces on the south-dipping 
surface, seldom afford closure. Structure has very 
little effect on the accumulation, and productive 
fields occur on and off the wrinkles. 

Descriptions of the geology of the Venango 
fields may be found in the reports of the Second 
Geological Survey of Pennsylvania.? A detailed 
survey is now in progress, and an advance report 
on one quadrangle has been published.* 

The localization of the pools appears to be en- 
tirely stratigraphic. Within the Venango oil-sand 
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Fig. 1—Relationship between well spacing and ulti- 
mate recovery in barrels per acre-foot 


group a porous sand rarely is “dry,” and the lim- 
its of the productive areas usually coincide with 
the edges of the thick parts of the sand bodies. 

Connate water is present in all pools in locally 
variable quantities. It usually fills 40 to 60 per 
cent of the pore volume of the sands. Original or 
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The secondary recovery of oil by air drive for 
approximately 15 years has been practiced gen- 
erally in the Venango oil fields of northwestern 
Pennsylvania. Hitherto no attempt has been made 
to analyze the results and estimate the quantity 
of oil recoverable by this method. 

The production-decline curves of properties on 
which no new development has taken place 
over a period of several years approximate 
straight lines on logarithmic paper. Following 
accepted procedure, the economic life and cumu- 
lative ultimate oil recovery of the properties thus 
may be predicted. Unfortunately predictions could 
be made for only a few of the older properties 
and for none of the newer developments because, 
on most leases, new work so affected the oil pro- 
duction that no conclusions could be drawn. 
Twelve leases showed suitable curves. The es- 
timates of cumulative ultimate recovery range 
from 11 bbl. to 100 bbl. per acre-foot, with an 
average of 42 bbl. The economic life ranges from 
9 to 48 years, with an average of 28 years. 

Whereas a large number of factors affects the 
recovery of oil by air drive, it is believed that 
the principal ones are the original oil and water 
content of the sand, the spacing of the wells, 
and the efficiency of the application of air to the 
sand. The latter factor seriously is affected by 
the bypassing of air through the more permeable 
beds, and is difficult to take into account. 

It is suggested that ultimate oil recovery and 
well spacing are connected by an equation of the 
type: 





y =ae™ 
Tentative values, based on the available data, 
were assigned to the constants. 

Paper was presented before Division of Pro- 
duction at the annual meeting of the American 
Petroleum Institute, Chicago, November 11-15, 
1940. 











encroaching edge water, as usually understood, has 
never been known to exist in the Venango pools. 
Water floods, resulting from accidental influx of 
water, have occurred in several of the thicker and 
more permeable conglomerate lenses, but the ad- 
vancing flood seldom penetrated the finer-grained 
parts of the sand. Most of these floods have been 
removed by long-continued pumping. 

The most productive pools all were found and 
thoroughly drilled within 20 years after comple- 
tion of the Drake well in 1859. Unfortunately al- 








TABLE 1—VENANGO OIL-FIELD SECTION 


Thickness 
System— Grou Formation— (ft.) 
Pennsylvanian ......... eee re 5k ee 0 to 100 
BEMUEEEEDEIRT, ww. ce ss EE io oak sce cmees Shenango shale 50 to 200 
Shenango sandstone 20to 80 
Gapehege ne .. Undifferentiated cot 100 to 150 
ee) Peeierers eee Corry sandstone Petirste-s 15to 30 
Cussewago sandstone and shale 80 to 100 
ey ee COMOWOANGO .......ce008 Riceville shale 100 to 150 
First sand : RE 40to 80 
Shale ‘ 40to 70 ] 
Red Valley sand ... ; 10to 30 
el rere area Serer. 
Second or salt sand .... : 10to 30 Vgnenae 
SE ccd soo in bias @ Sloe .. 80to 110 { oil sands 
ane stray or black-oil sand . 5to 50 
ob EEL Se AES De 10to 35 


Third or green-oil sand ee 
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most no production records are available for this 
period. New drilling has continued sporadically to 
the present day. There were periods of increased 
activity about 1890 to 1910, 1918 to 1923 when 
vacuum was introduced, and 1925 to 1930 when 
the use of air drive became common. Most leases 
thus have passed through four stages with in- 
termediate periods of complete or partial aban- 
donment: (a) discovery and period of flush pro- 
duction; (b) renewed drilling with some addi- 
tional production about 30 years later; (c) about 
1920 intense application of vacuum, with the re- 
moval of nearly all the gas and much of the gaso- 
line content of the crude; and (d) secondary re- 
covery by air drive. 


Method of Air Injection 


The injection of air into sands to stimulate the 
production of oil first was attempted on a com- 


mercial scale by I. L. Dunn near Chester Hill, 
Ohio, in 1911. Rights for the use of the process 
were acquired by the Brundred Oil Co. of Oil City, 
Pa., in 1914. The patents later were declared in- 
valid. 

The method first was used in Pennsylvania on 
a property at Hamilton Corners, near Oil City** 
in 1916, and since then it has been in continuous 
application there. The method did not become 
widespread in the district until about 1927. 


At present common practice is to introduce air 
into especially drilled air-intake wells. These wells 
are cored in the sand, and the samples analyzed 
for permeability, porosity, oil, and water content. 
If, as is usually the case, the permeabilities show 
wide variations, the san@ is segregated into from 
two to five parts, and packers are set so that the 
air can be injected into the different sand sec- 
tions under different pressures. A manifold with 
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separator orifice-meter connections is installed at 
the well heads, and gage valves adjusted so that 
1,000 cu. ft. of air will be injected per day per 
vertical foot of sand. Pressures necessary to in. 
ject this quantity of air range from 50 to 400 Jb. 
per sq. in. There is occasionally a “breakdown 
pressure,” or critical pressure, below which little 
or no air enters a sand, and above which the vol. 
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Fig. 2—Relationship between well spacing and recov. 
ery in per cent of recoverable contents 


ume of air entering is a direct function of the 
pressure. 

In general, pressure wells are located with re- 
spect to old wells, so that as symmetrical a well- 
spacing pattern as possible will be obtained. This 
results, at best, in irregular patterns and wide va- 
riations in spacing. More recent intensive devel- 
opment programs have been based on uniform 
“seven-spot” patterns, drilling both new intake 
and output wells with spacings from 150 to 250 
ft. (0.67 to 1.85 acres per oil well, and 1.34 to 3.70 
acres per air well). 

Compressor plants range from small makeshift 
outfits to large two-stage compressors with ¢a- 
pacity up to 1,000,000 cu. ft. per day at pressures 
up to 400 Ib. per sq. in. 

The mixture of air and gas collected from the 
casing heads is used for fuel, and the surplus is 
returned to the sand. In order to avoid mixing 
the surplus with the compressed air, it usually is 
handled during certain hours only, or by a sepa- 
rate compressor. On some leases the gas from 
the wells is 50 to 75 per cent combustible; on 
others it is almost pure air. 


Oil Recoveries Under Air Drive 


The writers know of no estimates of the ulti- 
mate oil recovery possible under air drive, ex- 
cept by the application of a “recovery factor” to 
the computed oil content. These recovery factors, 
Which range from 25 to 45 per cent, apparently 
are not based quantitatively on the results of a 
wide variety of operating conditions and do not 
take into account variations in well spacing. An- 
other and sounder method is to assume that the 
oil contained in the sand in excess of a certain 
residual saturation is recoverable. A reliable es- 
timate of the quantity of oil recoverable from a 
sand of known oil content is highly desirable for 
proper accounting and efficient operating prac- 
tices. 

If the production rate of a group of oil wells 
shows a decline, and this decline follows an equa- 
tion of definite type whose constants can be eval- 
uated, it may be assumed that the production will 
continue to follow the same equation. Therefore, 
by solving the equation, the production rate can 
be predicted for any future date. It has been 
shown’* that for the primary methods of produc- 
tion, in which water drives are unimportant or 
nonexistent, all production-decline curves belong 
to the family of hyperbolas represented by the 
equation: 


y—A = k (x— B)= 


Where: y equals production in unit time; z equals 
time units; A, k, B, and n equal constants. 
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= would not lift a 
two gallon bucket of 
water to get a drink 


...itIf there were 
a cup handy 


Yet you do just that when a well is 
pumped with sucker rods ..... 


On each stroke, the entire column of fluid is raised, whether you get 
a spoonful or a gallon. In either instance the power input is the same. 
















The ACME GAS LIFT way is the natural way ... and far cheaper 
A FEW OF THE OUTSTANDING FEATURES: 
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% INTERMITTING FLOW CON- 
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*% NOT NECESSARY TO DIS 
* NO BACK PRESSURE ON MANTLE CHRISTMAS TREE 
PRODUCING FORMATION OR PULL TUBING 


APPROVED BY BOTH MAJORS AND INDEPENDENTS IN 
NUMEROUS INSTALLATIONS 
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GAS LIFT COMPANY 


1423 MAURY STREET HOUSTON, TEXAS 


Another well changed from 
pumping to Acme Gas Lift 
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SWEETENIN 


COPPA 
SUIP ELAS 


is preferred by leading refin- 
eries because of its high copper 
content, dependable uniformity 
and exceptional purity and free- 
dom from foreign and inert 
matter. 


99% PURE 


Quotation on request, on any 
quantity required. Prompt ship- 
ments can be made from our 
nearest plant. 
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Curves of this type are straight lines when 
plotted in a certain position on logarithmic paper. 
This method of predicting future production has 
been in use for more than 20 years when wells 
are permitted to produce with no restriction of 
production rates. The quantity of oil produced be- 
fore the rate of production becomes so small that 
it no longer pays to operate the wells is called 
the “cumulative ultimate production.” 


Some 50 Leases Studied 


The production history of some 50 leases in the 
Venango fields was studied, and on most leases 
new drilling and mechanical improvements either 
maintained production rate or periodically inter- 
rupted its decline. Drilling new oil or air wells 
introduces a new set of controlling conditions, and 
changes the constants in the equation of the de- 
cline curve. Under secondary methods of recov- 
ery, mechanical influences such as compressor 
shutdowns, frequent pulling of wells, freezing of 
oil and gas lines affect the production to a much 
greater degree than during primary production 
and, as a result, the production curves of all the 
leases are very irregular. In one instance the ap- 
pointment of a conscientious superintendent— 
without any new drilling—resulted in increasing 
the -production rate to a point which it had 
passed 10 years previously. Consequently the only 
leases showing a decline and for which the produc- 
tion rates could be extrapolated were those on 
which no new work had been done for at least 5 
years. It was impossible to determine the oil-pro- 
duction declines of leases with regular and close 
spacing, because on every such lease development 
progranis are still under way and individual well 
gages are not available. 

It was found that the decline curves of leases 
which, as far as could be learned, had undergone 
no changes in operating conditions are approxi- 
mately straight lines on logarithmic paper. They 
thus show the same type of curve as under pri- 
mary-recovery methods. 

No theoretical reasons here are adduced why 
oil-production decline under air drive should fol- 
low this type of curve. The results of unpublished 
laboratory work performed at the Pennsylvania 
State College, on long cores taken parallel to the 
bedding planes and saturated with oil which then 
was driven out with compressed air, show simi- 
lar straight-line “production-decline” curves on 
logarithmic paper. In some cases the production 
increased for a time along a straight line with a 
positive slope. The production of some leases 
similarly often shows declines of two different 
slopes. The change in slope probably is caused 
by a change in the manner of movement of oil 
through the sand. At first much of the oil is 
banked and moved bodily by the air; later the 
air opens many channels through which the oil 
is moved only by viscous drag. 


Oil-Production Curves 


Oil-production curves of the first were plotted 
on coordinate paper. In some cases the monthly 
oil production per well, and in others the month- 
ly production of the whole lease, was plotted. 
Some curves show the actual production by 
months; others show the average monthly pro- 
duction by years. The same data then were 
plotted on logarithmic paper; and if a straight 
line could be drawn approximately through the 
points, it was extended to the economic limit of 
3 bbl. of oil per well per month. This economic 
limit is too low for an intensive project, but is 
about average production of the pumping wells 
in the district. Most wells unaffected by air drive 
produce less than 3 bbl. of oil per well per month. 

The actual production from the time the air be- 
gan to take effect, through December 1939, then 
was added to the estimated future production 
from the beginning of 1940 until the economic 
limit was reached, to ascertain the cumulative oil 
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PUMP SLEEVES, FOR EXAMPLE 


The rapidly increasing use of COLMONOY 
in the petroleum industry is open acknowledg- 
ment of its superior qualities of abrasion and 
corrosion resistance. A pump sleeve coated 
with COLMONOY NO. 6, for instance, for 
use in caustic soda with salt in suspension, 
lasted three years, as compared to six months 
for an uncoated sleeve of abrasion resistant 
steel. The packing life increased from two 
weeks to six months. 
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Standardization ee. 


Any industry is a closely geared multiplicity of interests. 
The accuracy with which these interests mesh determines 
how smoothly the industry operates for the good of all. 


The A.P.|. has been a sort of coordinating influence in 
the oil industry. It tends to make all gears mesh more 
smoothly and accurately. Every A.P.|. meeting improves 
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the manufacturer-distributor-consumer machinery of the 
oil business. 


In Frick-Reid Stores, for instance, where you find 
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SAVE YOU MONEY 

FROM THE WORD GO 

vi eam ae “Clevelands” accomplish this because 
ps hee with them every operation incidental 

to mechanical ditching is speeded up 


- « « waste motion eliminated and 
precious minutes saved— 


Generous-sized, field-equipped Diesel 
or Gasoline engines—large track area 
—wide tread—harder, stronger mate- 
rial—all gears in grease-sealed hous- 
ings—a preponderance of anti-friction 
bearings — Multi-speed transmissions 
for individual, correct control of all 
speeds and feeds—weight well bal- 
anced on fully-perfected, quick-ma- 
neuverable full-crawler mounting— 
quick, easy field service due to simple 
accessible construction—rapid cheap 
transportation—these are some of the 
reasons why “Clevelands” stand su- 
preme in their ability to get the work 
Die 10" a0 wide, 5 A” een, ct spends from V4 Sool © done at absolutely rock hottom costs. 
Extra strong boom, wheel and buckets. Digs all types of soil Two “Cleveland” Models, illustrated 


successfully. Operates over roughest terrain. Special equip- 
ment for stripping pipelines. at left and below. 
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anywhere. Affords faster cleanup on 
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recovery for the lease. On many leases the air 
did not affect all the wells. For such leases a line 
was drawn around the area affected by injected 
air. The line was located midway between the 
wells which showed a pronounced increase when 
pressure was begun and wells which showed no 
large increase. The area within this line was 
measured by planimeter and considered to be the 
area affected by air. The oil contributed by the 
wells unaffected by air was estimated by extrapo. 
lating the part of the production curve prior to 
the application of air and estimating the average 
production per well for each year if air had not 
been injected. The cumulative production of these 
wells then was subtracted from the cumulativ: 
ultimate production of the lease to give the cuma. 
lative ultimate oil recovery from the area affected 
by air. This seemed to be the only way to allow 
for the “unaffected” wells, but it is highly prob. 
able that they also were affected to a certain ex 
tent by the injected air. One lease, for example, 
that had no input wells showed a marked and 
sustained increase in production when a single 
air-input well was operated on a_ neighboring 
lease. 


The amount of. oil which the wells within the 
area affected would have produced without the« 
injection of air is included in the extrapolated de- 
cline curves, The estimates of ultimate recovery, 
therefore, are for the total oil production, and not 
simply for the increase in production due to air 
drive. 

The cumulative ultimate oil production divided 
by the acreage (measured by planimeter) affected 
by the injected air gives the recovery per acre 
This figure divided by the aggregate thickness of 
the “pay” sand beds, as indicated by the cores, 
gives the recovery of oil per acre-foot. 


Ultimate Oil Recoveries From 12 Leases 


The cumulative ultimate recovery under air 
drive, as estimated from the production-decline 
curves, ranged from 11 to 100 bbl. of oil per 
acre-foot, with an average of 42 bbl. The esti- 
mated time required for production to reach the 
economic limit varied from 9 to 42 years, and av- 
eraged 28 years. Most of the oil was recovered 
during the early part of the period. The time re-. 
quired to get one-half of the ultimate recovery 
ranged from 2% to 15 years, being usually about 
one-third the time to the economic limit. It seems 
that the time should depend on the spacing of 
the wells, the oil content of the sand, its permea- 
bility, and intensity of air injection. With more 
data it may be possible to establish a relationship 
between these variables. 


Records showing the quantity of air injected 
are available for a few leases only, and for others 
they are very rough estimates. The average quan- 
tity of air injected is 86 cu. ft. per day per acre- 
foot of sand. The total input of air per barrel of 
oil recovered varies for any lease, and increases 
as the production declines and the input remains 
constant. The ratio of air injected to oil recovered 
was calculated for certain leases; using the cumu- 
lative air input from the time air was applied to 
the end of 1939, divided by the oil produced dur- 
ing the same period, was found to range from 6 
to 22 cu. ft. per bbl., with an average of 15.3 cu. ft. 


The well spacings on the different leases were 
determined by dividing the productive area af- 
fected by air (as measured by planimeter) by the 
number of input and output wells. Acres per oil 
well range from 1.2 to 3.1, and per air well from 
3.4 to 14.5. The average is 2.1 acres per oil well 
and 8.0 acres per air well, which corresponds to 
a well-to-well distance of 300 ft. for oil wells and 
570 ft. for air wells. There are no uniform well- 
spacing patterns in the leases studied. 


The oil content of the sand was estimated from 
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the core reports for the most part made during 
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the development program. On some leases enough was necessary to assume that one or two cores 
cores had been taken to determine the content on the lease or on adjacent leases are representa- 
with some degree of accuracy, but for others it tive of the entire productive area. For some leases 


the estimates, therefore, may be seriously in er- 
ror. The average oil content was calculated to be 
287 bbl. per acre-foot; the average porosity of the 








TABLE 2—PRODUCTION AND OPERATING DATA FROM 12 LEASES UNDER AIR DRIVE SHOWING UNINTERRUPTED DECLINE CURVES 
; 1 2 3 4 5 6 7 8 9 10 e°]1 e°11 1 y 
1. Acres within lease affected by air...... 76 60 35 40 260 45 133 61 61 16 50 24 37 — 
9. Oil wells affected by air............... 26 20 17 16 76 23 62 30 34 12 33 20 27 
3. Effective air wells dine wells count one- 
ioe oe eee nee cue nee ee 7 8 3 3% 18 6% 13 9% 8 3 12 7 8 
4. Acres affected by air divided by number 
a ER ean nes eee 2.9 3.0 2.2 2.5 3.4 1.95 2.14 2.03 1.8 1.3 1.5 1.2 1.37 2.1 
= Acres affected by air divided by number 
ok GPeCtive Gi WEES . ....... rwsccccces 10.8 7.5 11.6 11.5 14.5 7.0 10.2 6.4 7.6 5.4 4.1 3.4 4.6 8.0 
i MR TE soc orion cv neces aie wieaie Third Second Third First First First Second Second Third Third Second Second First 
stray and and and stray and and 
second second third third third 
stray stray 
7. Thickness of sand (feet) .............. = 20 35 20 30 20 20 35 24 37 40 20 20 22 
: (Estimated) ; 
g Average porosity of sand (per cent) ... 12 13 12 22 15 16 13 15 15 15 17 14.8 
9. Average Oil saturation of sand (per cent A 
pore space occupied by oil) ......... 4 20 23 16 23 26 26 25 22.8 
10. Average oil content of sand (barrels per sa 
: SS CEILS: 8 SE SRE Ee 230 210 225 300 330 300 275 325 275 300 300 300 360 287 
_ (Estimated) 
11. Year air drive was initiated ........... 1936 1928 1929 1930 1915 1926 1926 1928 1930 1933 1926 1926 1935 
12. Cumulative oil recovery with air drive = aa 8 re e 
from that year until December 31, 1939 11,500 12,571 *6,001 27,978 146,164 25,600 114,200 48,882 53,046 19,900 25,260 $7,400 44,300 
13. Estimated future oil production, Janu- a 
caine ary 1, 1940, to econemic eae 6,800 11,800 2,750 42,000 52,000 7.000 92.0090 26,900 58,000 25,300 50,000 §32,000 36,000 
14 Expected date of economic limit 1944 1954 1938 1965 1954 1943 1967 1951 1969 1955 1966 1955 1954 
15. Number of oil wells contributing but un- . ” , 2 
affected by air . 5 18 None 8 15 None 6 
16. Estimated production of oil wells con- 
triputing, _ ror bis air, from 
date of initiation of air drive to eco- 
RO CEE EE 1,300 37,000 None 3,000 ba 7,800 None 3,900 
17. Estimated cumulative ultimate oil recov- 
erv with air, from date air drive was __ s mi a " 
initiated to economic, limit (barrels). . 17,000 24,400 8.750 33,000 198,000 30,000 206,200 68,000 111,000 41,100 75,260 39,400 80,300 
18. Estimated cumulative ultimate oil recov- 
ery per acre 220 407 250 825 760 660 1,550 1,100 1,800 2,570 1,500 1,640 2,175 
19. Estimated cumulative ultimate oil recov- ? n 
ery per acre-foot ................... 11 11.5 12.5 27.5 38 33 44 46 49 64 75 82 100 43.1 ‘ 
20. Average daily air input—date of initis- 
tion through 1939 (thousands of cubic z i 
| ER ea Sr eae nee k S See eae eee 65 ; 120 250 275 220 110 
91. Estimated air input per barrel recovery— 
date of initiation to December 31, 1939 | 
(thousands of cubic feet per barrel) 21.9 : 15.6 11.0 23.6 15.6 5.6 15.3 
22. Time from initiation of air drive until pro- | 
duction is less than 3 bbl. per month | 
per well (economic limit) (years) ... 9 27 10 36 40 18 42 24 40 23 41 30 20 28 | 
23. Time from initiation of air drive until | 
one-half the ultimate recovery is ob- 
RID GE io ois ose e sisson anew bee 2% 11 3 15 11 7 13 8% 11 8% 14 10 4 9% 
24. Spacing factor; square root of the prod- 
uct, acres per air well times acres per 
RIN 5 a5 c0h ew ere ete atace Sao ewe ee re 5.6 4.7 5.0 5.36 7.0 3.70 4.66 3.61 3.70 2.65 2.48 2.02 2.51 4.1 ) 





*Actual oil production, 1929-1933. +Estimated future oil production, 1934-1938. 
tual oil production, 1926-1934. ||Estimated future oil production, 1935-1966. **Two 





tActual oil production, 1926-1929. 
periods of decline following two periods of drilling on same lease. 





§Estimated future oil production, 1930-1955. Ac- 
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sand 14.8 per cent; and the average saturation of 
oil 22.8 per cent of the pore volume. 

Production and operating data for the 12 leases 
under air drive are given in Table 2. 


Factors Affecting Recovery of Oil by Air 
Drive 


urements often are supplemented by approximate 
analysis of the gas, either for B.t.u. content or 
by noting the color of the flame when ignited. 
Methods of controlling bypassing of air.—The 
use of multiple packers, as already mentioned, has 
become general practice in the Venango fields. 


If an oil-producing well shows serious bypass- 


sand. During the next period of injection the 
liquids are forced along the open channels toward 
the producing well. The presence of the liquids 
in the open channels decreases their effective per. 
meability, and the air is forced to act on the other 
parts of the sand. When bypassing is severe, yer 
short injection cycles are beneficial. 
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Bypassing of air—As the permeability of the T 
sands of the Venango group is extremely variable "8 Of air due to directional channeling, it is com- Oil content of sands.—It is obvious that the ui 
as noted above, it is almost impossible to prevent ™0n practice to stop pumping for a time andallow more oil in the sand when repressuring begins, qi 
most of the air from passing through the most 2 liquid head to build up in the well. The oil or the greater will be the recovery. It is certain 
permeable beds only. The air removes the fluids Water tends to enter the sand and plug the more ajso that a considerable quantity of oil in the th 
from these beds preferentially, thereby still fur- Permeable streaks, and bypassing of air often is sand cannot possibly be recovered economically of 
ther increasing their permeability to air. It is Stopped temporarily. Filling the well with fresh py gir drive. Laboratory work on fully oil-sat. pi 
probable that channeling by the air takes place OF Salt water and allowing it to stand in the rated cores indicates that 40 to 50 per cent of m 
to a certain extent around every well. An ex- Well until some of the liquid has penetrated the the oil cannot be removed by air. When the cores p 
ceedingly permeable sand will take large quan- ‘Sands also has proven effective. Selective plug- are saturated first with water and then with oil, th 
tities of air at low pressure, and the injected 8ing by means of chemicals has been suggested, however, the oil remaining after prolonged air m 
air almost directly passes to a nearby output well. but never attempted, in the Venango fields. drives may be as.low as 20 per cent. On one of 
The air then has little effect in moving the oil It has been found that injecting air inter- property a pressure well, from which air bypassed fr 
in the other parts of the sand. It is obvious that mittently in 4, 8, or 12-hour cycles tends to in- extensively through a permeable bed, was aban- th 
even a small amount of bypassing may result in hibit bypassing. This probably is because large doned for mechanical reasons, and a new well be 
highly inefficient extraction of oil. fluctuations of pressure occur in the open chan-_ drilled 40 ft. away. It was found that the satura. th 

The most convenient way to determine the ex- nels, and smaller fluctuations of pressure in the tion in the permeable bed, through which large Ww 
tent of bypassing of air is to take open-flow gages tighter parts of the sand where there is also more quantities of air must have passed, was 12.5 pe: pl 
of the air-gas output of the producing wells. An liquid. When the pressure drops in the open’ cent, equivalent to 124 bbl. of oil per acre-foot. er 
alternative method is to note the pressure build- channels, the liquids—being at a higher pres- Experience indicates that probably very little oil Tl 
up with time, as in gaging gas wells. These meas- sure—tend to migrate from the tight parts of the can be recovered from a sand with an oil satura. in 
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tion as low as 15 per cent (185 bbl. per acre-foot 
at 16 per cent porosity). 

Spacing and pattern of wells.—Results in both 
the field and laboratory indicate that the longer 
gir passes through a sand, the more oil is re- 
covered, and that the rate of production decreases 
with time and approaches zero asymptotically. 
The cumulative production of oil from unit vol- 
ume of sand is, therefore, some function of the 
yantity of air which has passed through it. 

It is obvious that different volumes of air pass 
through unit volumes of sand in different parts 
of the sand body. For example, in a seven-spot 
pattern in a homogeneous sana all the air injected 
must pass through the sand and come out at the 
producing wells. The volume of air passing 
through unit cross-section of the sand—which we 
may call flux density—is greatest at the walls 
of the holes, and decreases out in’the sand away 
from them. Greater volumes of air come out at 
the producing wells then go into the input wells, 
pecause the outlet pressures are much lower than 
the input pressures. If the pressure at the input 
wells is 300 lb. per sq. in. (gage) and is atmos- 
pheric at the producing well, the volume of air 
emitted will be 21 times the volume injected. 
There are twice as many producing as input wells 
in a seven-spot pattern; hence, the flux densities 
in the neighborhood of the producing wells will 
approach 10 times those in the neighborhood of 
the input wells. 


q 


3etween the input and output wells in a seven- 
spot pattern the air spreads out until, at three- 


fourths of the distance from input to output well, 


it covers a path 0.86 of the well-to-well distance 
in width. The greatest: flow of air takes place 
along the straight line connecting the input and 
output wells, and decreases to zero at the points 
midway between the producing wells. Areas such 
as these, through which little or no air passes, 
will be very common in irregular patterns, and 
the oil actually may be concentrated in them. 
Pressure wells drilled recently between old oil 
wells on a lease, which had been subject to air 
drive for more than 20 years, showed abnormally 
high saturations, which were unquestionably due 
to secondary enrichment. 

Problems involving the flow of. gases. through 
porous media are more complicated than the flow 
of incompressible fluids. For liquids, the pressure 
distribution can be worked out by electrolytic 
conduction models, no matter how irregular the 
pattern. Theoretical work showing the distribu- 
tion of the flux densities for gases likewise would 
be instructive, and would permit determining the 
relative efficiencies of various patterns. Efficiency 
is used here in a sense different from that used 
in connection with water flooding, and the pat- 
tern that gives the mest uniform distribution of 
flux density between wells is considered the most 
efficient. 

Although the importance of efficient patterns 
needs emphasis, irregularities in the sand body 
will spoil the efficiency of any regular pattern. 
Recent geological work has shown that some of 
the sand bodies in the Venango fields consist of 
a series of long parallel bars or thick streaks, 
1,000 ft. to 2,000 ft. wide. Between the bars the 
sand is much thinner, and apparently also less 
porous and permeable than in the thick streaks. 
Whenever possible, the location of such imper- 
meable streaks and spots should be given full 
consideration in a layout of well patterns. 

Other factors—Air has an oxidizing effect on 
tude oil, forming compounds that make the oil 
more difficult to recover. Some of these com- 
Pounds are insoluble, and tend to clog the pores 
of the sand; others cause stable oil-water emul- 
sions. The long-continued passage of air through 
oil sands removes many of the lighter hydro- 
carbons, and increases the gravity and viscos- 
ity of the oil. The use of air introduces other 
mechanical difficulties, such as corrosion of equip- 


NOVEMBER 14, 1940 





’ 





ment and the formation of explosive mixtures. 

Better oil recoveries than are possible with air 
as the injection medium might be obtained by 
driving with a gas that is soluble in the oil. Gas 
coming out of solution forms bubbles that tend 
to clog the pores of the sand, which otherwise 
would transmit gas only. On the other hand, some 
of the driving effects would be lost as a result 
of the gas going into solution. 

Although it might be difficult to show that the 
advantages of natural gas as a driving medium 
justify its purchase at a price in excess of 40 
cents per 1,000 cu. ft., the gas still remaining in 
the sand carefully should be conserved by using 
outside sources of power and by collecting vapors 
produced with the oil from flow lines and receiv- 
ing tanks. 

Other factors that have an important effect on 
oil recovery by air drive are the viscosity of the 
oil, the per cent pore space of the sand occupied 


by water, and the permeability of the sand. It is 
believed, however, that the effect of these factors 
on the recoveries of oil from the leases studied 
was less than the effect of the bypassing of air, 
oil content, and well spacing. These factors are 
more susceptible to laboratory investigation than 
the major ones. Insufficient data were available 
to attempt to evaluate their importance. 

Fundamentally, it is the energy of the expand- 
ing and moving air that moves oil to the wells, 
and energy input can be calculated from the vol- 
ume and pressure of input air. However, bypass- 
ing causes such a variable and unknown waste 
of energy, and inefficiencies of pattern cause such 
a variable distribution, that it is difficult to esti- 
mate the quantity of energy required to recover 
a barrel of oil. 

It would be desirable, as a guide to operation, 
if the relationship between the foregoing factors 
and oil recovery were understood clearly. If, for 
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example, the relation between oil recovery and 
well spacing were known, it would be possible to 
calculate the optimum spacing for a sand of given 
character. 

It is difficult to arrive at an expression for 
well spacing in an air-drive operation, especially 
when the wells do not lie in a geometric pattern. 
Assuming that, within limits, the recovery will 
vary inversely with either the acres per oil well 
or acres per air well, it seemed reasonable to use 
the geometric mean of these values. The cumu- 
lative ultimate recoveries from the leases studied 
were plotted against a spacing factor consisting 
of the square root of the product, acres per oil 
well times acres per air well. The points scatter 
padly, as might be expected from the different 
sand characteristics, amount of bypassing of air, 
oil content, and pattern efficiency, but there does 
appear to be a definite relationship (Fig. 1). 

The points are too scattered, and there are not 
enough of them to indicate the true character of 
the curve; but it is possible to speculate concern- 
ing its general shape and perhaps arrive at its 
approximate equation. If the well spacing is de- 
creased to small values, which mean absurdly 
short well-to-well distances, the oil recovery will 
increase More and more slowly, tending to ap- 
proach as a limit the total amount of recoverable 
oil in the sand. At the other (right-hand) end of 
the curve, where the spacing becomes so great 
that the air wells do not affect the oil wells and 
there are fewer and fewer wells to drain the sand, 
the recovery will approach zero. 

A curve of this shape may be expressed by the 
general formula: 


y= ae™ 


In the lack of enough points to define the curve 
more completely, it will be necessary to assume a 
reasonable value for a, which is the total recover- 
able oil in the sand. Various lines of evidence 
seem to indicate that the residual oil which can- 
not be removed from an oil sand by air or water 
drive is between 100 bbl. and 150 bbl. per acre- 
foot. Laboratory work indicates that, by driving 
oil from sands partly saturated with oil and 
water, it is impossible to reduce the oil saturation 
much below 15 per cent. Actual oil sands in the 
Venango district which had transmitted large 
quantities of air over a period of years had their 
saturation reduced to between 12 and 15 per cent. 
The average oil content of these leases included 
in Fig. 1 is 290 bbl. per acre-foot. If 150 bbl. of 
this oil is unrecoverable, then the maximum pos- 
sible oil recovery from this group of leases will 
be 140 bbl. per acre-foot. The constant a, there- 
fore, may be assumed to be 140. Values then may 
be assigned as follows: 


y = R=cumulative ultimate recovery, barrels 
per acre-foot. 

«= F = square root of the product, acres per 
oil well times acres per air well. 

a= 140. 

e = 2.7183 (base of Naperian logarithms). 


By assuming these values and fittings a curve to 
the plotted points by the method of least squares, 
the equation becomes: 


R = 140¢e-"2"™ 


This curve, however, cannot be used to relate 
well spacing and recovery, because the leases 
with the higher recovery have a greater oil con- 
tent per acre-foot than the leases with low re- 
overy. This may be taken into account by ex- 
pressing recovery as per cent of total recoverable 
il recovered before the economic limit is reached, 
Le.: 


R(100) 
c — 140 


where 
R’ = per cent recovery of maximum possible. 
R =cumulative ultimate recovery, barrels per 
aere-foot. 
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C = original oil content of sand, barrels per 
acre-foot. 

The per cent recovery of maximum possible, R’, 

is plotted against the same spacing factor in Fig. 

2. The curve which best fits these points has the 

equation: 


R’ = 100e"2""" 


With this relationship available, the optimum 
spacing may be calculated by any method pre- 
ferred. 


The purpose of these calculations has been not 
so much to establish the relationship between well 
spacing and oil recovery for general use as to in- 
dicate what might be done with more data. The 
points are too few to define with any degree of 
certainty the equation or its constants. It is 
hoped that this paper may encourage some oper- 
ators to make ultimate-recovery estimates for 


their leases which, in sufficient numbers, would 
provide reliable equations on which to base de- 
velopment and operating programs. 


Summary 


The almost complete exhaustion of the gas in 
the Venango fields of Pennsylvania led to the 
widespread adoption of the Smith-Dunn or air- 
injection method of secondary-oil recovery. Cer- 
tain leases on which no new development work 
has been done for several years show oil-produc- 
tion-decline curves that are straight lines on 
logarithmic paper. Thus they can be extrapolated 
to the economic limit and the cumulative ultimate 
oil recoveries estimated. These range from 11 
bbl. to 100 bbl. per acre-foot. 

The cumulative ultimate recoveries depend on 
a great many factors, but it is thought that the 

(Continued on Page 184) 
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Figs. 1 and 2—Effect of sunlight on leaded gasolines and Ethyl fluid. (Samples are identified in Tables 2 and 3) 


Use of Lecithin in Gasoline 


By H. V. REES, W. S. QUIMBY and J. C. D. OOSTERHOUT 


ECITHIN is a fatlike yellow or brownish sub- 
L stance of plastic consistency occurring in all 
living cells, and is the best known of a group of 
complex compounds known as phosphatides. Its 
structure may be depicted as follows: 


CH,—OOCR 

CH—OOCR’ 

| O OH CH, 
1] Mee 

CH,—O—P— O—CH,—N—CH, 
OH CH, 


R represents an unsaturated fatty acid such as oleic 
and R’ represents a saturated acid such as palmitic. 


Lecithin forms colloidal solutions and has found 
various applications as an interface modifier or 
emulsifier in leather, textile, pigment and food in- 
dustries. 

Until 1928 lecithin was derived wholly from ani- 
mal sources, chiefly egg yolk, and was rather 
costly. Today lecithin is commercially prepared 
from soy beans by solvent extraction with hexane. 
Commercial soya lecithin includes other phos- 
phatides, especially cephalin, and about 30 per 
cent of residual oil which imparts excellent stor- 
age and handling properties. It contains approx- 
imately 2.2 per cent phosphorous and is soluble in 
benzol, chloroform and petroleum ether, is slightly 
soluble in alcohol and is insoluble in acetone and 
water. 


A. Effect on Sunlight Stability 


Background.—The use of lecithin in gasoline was 
brought about as the result of a comprehensive 
study of various additives in an attempt to reduce 
or prevent the deterioration of both leaded and 
unleaded gasoline upon exposure to sunlight. Prac- 
tically every refiner has noted that exposure of his 
gasoline in pump bowls, even for relatively short 
periods, results in cloudiness and fading with oc- 
casional formation of a whitish deposit.°*® This 
cloudiness and deposit, due to the action of sun- 
light on the gasoline, is accelerated in leaded gas- 
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Lecithin, obtained from soy beans, is a phos- 
phatide found to be effective in improving leaded 
and unleaded gasoline quality and stability. It 
has little effect on initial or dark storage color, 
but markedly reduces decolorization as well as 
haze and deposit formation when exposed to 
sunlight, as in gasoline-dispensing pump Its 
use results in decreased corrosion of storage- 
tank bottoms and of galvanized drums, particu- 
larly those containing highly leaded aviation 
gasolines in which the formation of zinc oxide 
deposits often requires filtration prior to con- 
sumption. Reduced aluminum corrosion in avia- 
tion-gasoline tanks due to moisture condensa- 
tion also was found. Dosages required range 
from 1 lb. to 15 lb. per 1,000 bbl. 

Paper was presented before Division of Refin- 
ing at annual meeting of the American Petro- 
leum Institute, Chicago, November 11-15, 1940. 











oline due to a gradual decomposition of the soluble 
tetraethyl lead to an insoluble compound believed 
to be lead triethyl hydroxide.*' 

After the examination of a large number of ad- 


ditives for this purpose, lecithin was found to be 
the best material and was studied in great detail. 
The lecithin apparently acts as a peptizing agent 
or protective colloid, in preventing the formation 
of a precipitate. 

Effect of lecithin on gasoline in sunlight. 

Samples of all types of leaded and dyed gasolines 
were exposed to direct sunlight in glass bottles, 
varying in size from 1 pt. to 5 gal., fitted with 
slotted cork stoppers. It was found that different 
gasolines reacted differently to this test, but in 
general all samples turned cloudy after an expo- 
sure of from a few minutes to several hours, fol- 
lowed by increasing cloudiness and the formation 
of a white deposit. The color of gasolines was 
usually affected detrimentally as was the copper- 
dish gum and octane number. 

The addition of lecithin to these gasolines prior 
to exposure results in a very marked improvement. 
The data indicated that lecithin retarded the de- 
teriorating action of sunlight, but that the nature 
of this inhibiting action depended upon the nature 
of the gasoline, the effect being much less pro- 
nounced on straightrun gasoline than on cracked 
gasoline, as is shown in Tables 1 and 3 and in 
Figs. 1 and 2. 

Samples of ethyl fluid were also exposed to direct 
sunlight in a similar manner to that mentioned 
above. Table 2 indicates that lecithin very ma 








TABLE 1—EFFECT OF LECITHIN IN VARIOUS TYPES OF GASOLINE 
(All samples contain 0.6 ml. TEL per gallon and dye) 


Sample 
No. Gasoline 
4. Cracked 
2. Cracked 


3. a en) Cae a ee 


Straightrun 
Blend 60 per cent No. 2, 40 per cent No. 4. 
Blend 60 per cent No. 3, 40 per cent No. 4 


Lecithin 
dosage 
1b./1,000 
Treatment bbl. 
Doctor 15 
Acid, caustic, 15 
steam still, 
doctor 
Acid, caustic, 15 
clay vapor 


-—Sunlight exposure— 
Time for cloud formation 
Without With 

lecithin 
40 min. 
45 min. 


lecithin 
12 hours 
16 hours 


40 min. 5 hours 


2% hours 
12 hours 
8 hours 


25 min. 
45 min. 
45 min. 
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terially improved the sunlight stability of ethyl 
fluid and was the only one of a large number of 
compounds tried which had this effect. Fig. 1, 
samples 1 and 2, and Fig. 2, Samples 7, 8, 9 and 10, 
show the resulting fluids after this test.. 

Larger amounts of lecithin even further in- 
creased the sunlight stability and higher dosages 
of TEL required additional quantities of lecithin for 
prevention of cloudiness, 

Lecithin was found to have no effect on initial 
octane or TEL susceptibility. Although a slight 
reduction in octane through loss of light fractions 
during the sunlight-exposure test was found in all 
cases, very little additional octane loss was noted in 
samples which were only slightly cloudy over those 
which remained clear, but up to 12 octane numbers 
were lost on certain samples which formed heavy 
cloud and deposits. This reduction in octane ap- 
pears to be related to the amount of cloud formed 
and for similar-type gasolines appears to be propor- 
tional to the amount of TEL present in the original 
samples. 

The copper-dish gum test (Atlantic Refining Co. 
method) of the base gasoline before sunlight ex- 
posure was not materially affected by lecithin at 
values below 20-30 mg. per 100 cc. In the majority 
of cases, an increase of less than 5 mg. was noted 
in this range.* At high copper-dish gum values, 
above 70-100 mg. per 100 cc., a reduction was gen- 
erally noted. Lecithin, therefore, appears to in- 


hibit TEL decomposition and does not act as a 
strong gum inhibitor? After sunlight exposure, 
however, the base gasolines containing cracked 
components showed considerably increased copper- 
dish gum values, but the action of lecithin was such 
as to minimize the detrimental effect of the ex- 
posure. 

The effect of lecithin on the Saybolt color of the 
base gasoline before leading and dyeing was found 
to be negligible. The colors of the leaded samples 
after exposure, however, were found to vary from 
pink to yellow when using either red or copper- 
colored samples as shown in Table 3. 


Effect of sulfur compounds on sunlight stability. 

The sunlight stability of leaded gasolines was 
noted to be related to their sulfur content. It was 
found that doctor sweetening, using a minimum 
amount of sulfur, resulted in slightly better sun 
tests, due to the formation of a minimum amount 
of polysulfides. Sweetening before steam stilling 
also resulted in lower sulfur-content stock with 
better sunlight stability through a reduction in 
the amount of free and disulfide sulfur present, 
as shown in Table 4, and rendered the gasoline 
much more susceptible to the stabilizing effect of 
lecithin. 

A fundamental study of the effect of free sulfur, 
organic sulfides and di- and polysulfides was accord- 
ingly conducted. Table 5 indicates that elementary 
sulfur acts as an accelerator of the action of sun- 


light in leaded gasoline. Inasmuch as the use of 
the usual copper-strip corrosion test or the Uni- 
versal Oil Products Co. butyl-mercaptan test limits 
free sulfur to a very small amount, little trouble 
should be experienced in this connection, provided 
the sweetening operation is carefully controlled. 

Copper sweetening was also investigated and 
gasolines so sweetened were found to have sun- 
light stabilities essentially equal to samples sweet- 
ened by the carefully controlled doctor method, 
and also benefited by the use of lecithin. 


Effect of lecithin in pure leaded organic compounds. 

An attempt was made to determine the reasor 
why lecithin is so much more effective in retard- 
ing the effect of sunlight on cracked gasolines than 
on straightrun gasolines., It was believed that work- 
ing with pure organic compounds might furnish 
some light on the matter. 


Accordingly samples of isooctane, cyclohexane 
and xylene were leaded with 0.8 ml. of TEL per gal. 
and exposed to sunlight for 2 days. Lecithin 
affords protection in all three cases, but it is least 
effective with the isoparaffin tested, as shown in 
Table 6. 


Effects of components of lecithin on sunlight exposure. 

Since lecithin is derived from the choline ester 
of palmitic, stearic or oleic ester of glycerylphos- 
phoric acid, its properties might possibly be due to 
one or more of these groups. Therefore, samples 








TABLE 2—EFFECT OF LECITHIN ON SUNLIGHT STABILITY (3-HOUR EXPOSURE) OF ETHYL FLUID 


Cloud and deposit formation, time in hours 






































vf ‘ Color 
Very cloudy c A~A— 
Clear for after Deposit after Initial After 3 hours 
Bey MR oe NOIR oe Soh ara ats secas Sis hi atnid oh ior oak pee algae eA 1/4 1/2 1/2 EE ee 
Fig. 1, Sample 2—Sample 1 + 10 per cent lecithin ..... nen ne 3+ ~ yeheetiews Yellow Slightly faded qeeow 
es eee i ha lg Sis. dats bim alate Fao Dibba aa Uke. tose 0 | dgeepaeeemen warunee 
I eR peu UN capa a hn Gra <u gunk ass hick RRs aa de cle. suum, lo. ee eee a a re in 
Fig. 2, Sample 9—Sample 1 + 5 per cent alpha-naphthol Black ee 18 hr. settling Yellow Black 
Fig. 2, Sample 10—Sample 1 + 3 per cent monobenzyl para aminophenol ......... Black ts 18 hr. settling Yellow Black 
TABLE 3—EFFECT OF LECITHIN ON SUNLIGHT STABILITY (3-HOUR EXPOSURE) OF LEADED GASOLINE 
(All samples contain 1.5 ml. TEL per gallon and dye) 
Cloud and deposit formation, 
time hours Con 
c ‘ or copper Initial 
Ve Deposit r os \ dish gum, A.S.T.M. 
Clear cloudy found After . gum, > 
Identification— for after after Initial 3 hours / 100 ml. / 100 mi 
Sample 1—Doctor-sweetened cracked gas mee ETE OT eee eee eee 1/6 Unreported Unreported Co r Yellowish 
Sample 2—Sample 1 + ‘e937 is chee cs cious sivarekesaas. “A See aoneeeiner Copper mo copper 1 3 
Fig. 1, Sample 3—Sample a. alpha-naphthol 8 SF ae ore 1/6 1/2 18 hr. settling Copper Yellowish 16 5 
Fig. 1, Sample 4—Sample 1 + alpha-naphthol (30 Ib. 71, 000 bol) + lecithin (15 Ib./ 
SR a ria) RE Ie Ie Rt Ey re eee ee Copper 19 4 
Fig. 1, Sample 5—Acid-treated, steam-stilled and doctor-sweetened cracked gasoline. . 1/3 ° 1 18 hr. settling Copper 4 3 
Fig. 1, Sample 6—Sample 5 + lecithin SS S | Saree  , a Ce er eee ore Copper 8 2 
Fig. 2, Sample 11—Acid-treated, steam-stilled and doctor-sweetened cracked gasoline 1/3 1 18 hr. settling Copper 4 3 
Fig. 2, Sample 12—Sample 11 + lecithin (15 Ib. NN ois sa ic cia ngs 8 ania wiegh: 04 +P ae | haloes eeaoniale Copper 8 2 
Fig. 2, Sample Sy a 11 + alpha-naphthol PAID PINS os. microns sadensns. 1/4 1/2 18 hr. settling Copper 5 1 
Fig. 2, Sample 14—Sample 11 + monobenzyl para aminophenol (15 1b./1,000 bbl.) 1/4 1/2 18 hr. settling Copper 5 1 
Sample 15—Sample 11 + alpha-naphthol ‘ds 1b./1,000 bbl.) + lecithin (15 Ib./1,000 bbl.) 3+ <3 Saecerlaneae eae Copper 4 1 
Sample 16—Sample 11 + monobenzyl para aminophenol (15 Ib./1,000 bbl.) + lecithin 
Sey I I os wh orice winnie PGA ECD OAS 0.0 0 v's0 0.64.84 Sag bis-0 2 6.0600 6 6-510 60 6 3+ Ce eee Copper 4 1 
Sample 17—Doctor-sweetened os ab eve aoe W aie oie 6s Kew aes 1/12 1/4 18 hr. settling Copper 7 1 
Sample 18—Sample 17 + lecithin (15 lb./1,000 bbl.) ................... 0.00002 e eee 11/2 2 18 hr. settling Copper 12 3 
Sample 19—Sample 17 + lecithin (30 Ib./1, "000 BE rst seanreenhs shame nnwasas We. - uses . sce enneanes Copper Pink oe 
TABLE 4—EFFECT OF STEAM STILLING, BEFORE DOCTOR SWEETENING, ON LECITHIN SUSCEPTIBILITY 
(All samples contain 0.8 ml. TEL per gallon) 
Sunlight ex: 
time for — 
formation (hr.) 
Lecithin Sulfur la on ~ Color 
Sample Gasoline dosage content Without With r A—_— 
No. type— Treatment— 1b./1,000 bbl. per cent lecithin lecithin Initial After 8 hr. 
1 Straightrun Caustic, acid, caustic, doctor, steam still, and doctor.... 15 0.107 % 8 Copper Pale copper 
2 Straightrun Caustic, acid, caustic, steam still, and doctor............ 15 0.253 % 3% Copper Pink 
TABLE 5—EFFECT OF SULFUR COMPOUNDS ON SUNLIGHT STABILITY 
(All samples contain 0.8 ml. TEL per gallon and dye) 
Sunlight exposure 
time for cloud 
formation (hr.) Color 
Lecithin f on : r Am \ 
A dosage Without With After 24-hour 
Sample No. Gasoline type— Treatment Ib./1,000 bbl. Jecithin lecithin Initial sun test 
1 On RTS ARR ee | es a Pere Er Pe eI Roe rn ye Doctor 15 % 2% Copper salmon 
: Sample 1 + 0.015 per cent ethyl disulfide << ; IO 15 Be 2% Copper salmon 
3 Sample 1 + 0.015 per cent butyl sulfide ee ‘ 6% 15 % 2% Copper salmon 
4 OND. a. oes ee Doctor 15 % 2% Copper 
3 Sample 4 + 0.005 per cent sulfur ~ . PE en eee a 15 % 2 Copper 
6 Sample 4 + 0.010 per cent sulfur .................-..... 04. ‘eS 15 % 2 Copper 
q Sample 4 + 0.010 per cent sulfur + 0.2 per cent ethyl disulfide ..... =... 15 % 1% Copper 
8 Blend 60 per cent cracked, 40 per cent straight SS Get eee Doctor 15 1 244 Copper 
9 Sample 8 + 0.002 per cent sulfur ....................0+-005-. Sa 15 % 8 Copper 
10 Sample 8 + 0.01 per cent mater un 15 % 2% Copper 
11 Sample 8 + 0.03 per Gert Merar 2.2... sk. tee 15 y% 2 Copper 
12 Sample 8 + 0.07 per cent ethyl. SET Oe ee ere) nee 15 1 8 r 
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of choline and oleic, palmitic and glycerylphos- 
ic acid ir effect 
Seer ter saee eee onenny et Gale ame TABLE 6—EFFECTS OF LECITHIN ON PURE LEADED ORGANIC COMPOUNDS CONTAINING 
on sun stability of leaded gasoline without success. 9.8 ML. TEL PER GALLON 
Lecithin alone appears to have the unusual prop- : Sunlight exposure, time for clouq 
ae ‘ : ‘ Lecithin formation (hr.) 
erty of stabilizing gasoline in this respect. 


a iti: 4x. 
Cc {j— lb./1,000 bbl. Without lecithin With lecith; 
Combinations of lecithin with other inhibitors. waa ; Ay) 15 1 , "lecithin 


During the course of this investigation, it was Sa We ash aae sss einnieis aS 15 : 4 
(Continued on Page 182) : 

















TABLE 7—EFFECT OF COMBINATIONS OF LECITHIN WITH OTHER INHIBITORS 
All samples contain 0.8 ml. TEL per gallon. ‘ 
Sunlight exposure 
time for cloud 
formation (hr.) 
Lecithin cr A \ Color 
dosage, lb. Without With ——_———_ anon 
Gasoline type— Treatment— /1,000 bbl. _—_—lecithin lecithin Initial After 24 hr 
Blend 70 per cent straightrun, 30 per cent cracked Acid, caustic, doctor, steam still, doctor 15 % 1% Copper Pale salmon 
Sample 1 + 7 Ib./1,000 bbl. momobenzyl para 
aminophenol + 0.02 per cent cresylic acid ; Barra fears care ee swieale 5 % 23 Copper Copper 
Straightrun Doctor % 3% Copper Pale salmon 
Sample 3 + 7 Ib./1,000 bbl. monobenzyl para j 
aminophenol + 0.02 per cent cresylic acid 0 % 24+ Copper Copper 
Cracked i 1% 4 Copper Yellowish 
Sample 5 + 7 1b./1,000 bbl. monobenzy! para 
aminophenol + 0.02 per cent cresylic acid : ieee é 1% 24+ Covper Copper 








—$$ 


TABLE 8—EFFECT OF COMBINATIONS OF LECITHIN WITH OTHER INHIBITORS 
All samples contain no TEL. - 
Sunlight exposure, 
time for cloud 
5 i formation (hr.) 
ecithin —M|@"AM€*t[T__”L 
dosage Without With 
Sample No. Gasoline type— Treatment Ib./1,000 bbl. lecithin lecithin 
1 Straightrun Doctor 5 % 4 
Sample 1 + alpha-naphthol (10 Ib./1,000 bbl.) 5 % 184 
Blended, cracked, and straightrun 10 2 
Sample 3 + anthracene (5 1b./1,000 bbl.) 10 4 
4 


15 
Sample 3 + anthracene (10 Ib./1,000 bbl.) a One : . 10 1 





TABLE 9—EFFECT OF LECITHIN ON ACCELERATED GUM TEST (ARMY METHOD) 
All samples contain 4 ml. TEL per gallon. 
r Accelerated gum, mgs./100 cc. ———————_ — 
Initial 1 month 2 months 
- A... aA... 


| as ’ f ‘ aay 
Without With Without With ‘Without With 
om No. Gasoline type lecithin lecithin* lecithin lecithin* — lecithin* 
Straightrun aviation : = 2 1 3 3 1 
2 Blended aviation, 60 per cent Sample 1, 40 per cent isooctane 3 1 25 45 6 
3 Blended aviation, 50 per cent Sample 1, 50 per cent alkylation gasoline 4 4 37 ‘ 


*10 1b./1,000 bbl. lecithin added. 
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Way. against so many others, has Marley 


come off with such a preponderantly large share 
of the cooling tower contracts in this particular 
branch of the petroleum industry? 


Because Marley has the product—and inde- 
pendent engineers don't “play favorites!” 


They make the award on proven merit after 
thorough investigation. 


Marley is not affiliated with any plant con- 
struction organization — with Marley, cooling 
towers are not merely a “profit sideline” to be 
furnished as part of a turn-key contract—a prac- 
tice which explains so many otherwise fine 
plants having mediocre water cooling facilities. 


With Marley the cooling tower in its many 
specialized applications is everything. The pio- 
neer of modern, scientific water cooling, Marley 
is by long odds the leader—not only in recycling 
and other phases of the oil industry which de- 
mand exacting performance, absolute reliability 
and flexible, economical operation — but also 
holding an even more dominant position in the 
nation's electric power, Diesel and air condition- 
ing fields where water cooling requirements are 
equally exacting. 


Write now for interesting Free literature 
fully illustrating and describing the va- 
rious types of Marley towers with their 
many features of superiority in design, 
construction and operation. 


} | DILt . as 
The MARLEY Company 
MARLEY WATER COOLING EQUIPMENT is saving money and promoting 
efficiency in plants, smallest to largest, in all phases of the oil industry 
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noted that certain gasolines required the use of an 
auxiliary agent with lecithin to effect the desired 
stability. Several antioxidants were tried and it 
was noted that products such as monobenzyl] para 
aminophenol, alpha-naphthol, catechol and pyro- 
gallol, which in themselves had no stabilizing ef- 
fect on cloud or deposit formation in sunlight, 
improved the light-stabilizing properties of leci- 
thin.** Certain of these inhibitors, namely, pyro- 
gallol and monobenzy] para aminophenol, resulted 
in impaired colors after sunlight exposure, while 
commercial phenol, having a relatively poor gum 
inhibiting tendency, often bleached the original 
color. It was found that a combination of these 
strong gum inhibitors with commercial phenol and 
lecithin greatly improved the sunlight stability of 
leaded gasolines from the standpoint of cloud for- 
mation and color changes.* Table 7 shows typical 


results obtained on leaded gasoline. Table 8 shows 
similar results on unleaded gasolines by the use of 
aromatic ring compounds, such as alpha-naphthol 
or anthracene. 

Effect of lecithin on accelerated gum test. 

In addition to the effects previously reported, it 
was found that lecithin was a valuable additive for 
the stabilization of the accelerated gum test (Army 
method) in aviation gasolines. Table 9 shows data 
covering the stability of typical leaded aviation 
gasolines and indicates that the accelerated gum 
content of gasolines which tend to increase on 
storage may be stabilized by the use of lecithin. 
Effect of derk storage on lecithin. 

In order to determine whether or not lecithin 
lost its inhibiting effect on prolonged storage in 
closed, dark containers, samples of various types 
of gasolines were stored with and without lecithin 
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When a couple 
of sheets of cor- 
rugated, a strip 
of old duck or 
burlap and sev- 
erallengths of second 
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the housing. These units are completely 
assembled, adjusted and lubricated be- 
fore shipment and are easy to install or 
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both dry and over water, for a period of 1 year 
and tested for sunlight stability. The results op. 
tained in all cases indicated that lecithin was as 
effective in the stored samples as it has been 
initially. 
Effect of lecithin in automobile and airplane engines, 
After several years of full-scale refinery produc. 
tion of gasolines containing lecithin, examinations 
of engines using lecithin-treated gasolines did not 
reveal any deleterious effects, and it appears ep. 
tirely harmless. 


B. Effect on Corrosion of Iron and Galvanize4 
Iron 


A separate and distinct function of lecithin was 
noted during the course of the previously reported 
work. This was its effect on the prevention of cor. 
rosion of iron and galvanized-iron containers by 
both unleaded and leaded gasolines. 

It has been known for years that leaded gasoline 
was very slightly corrosive to tanks and drums 
used for its storage. With the rapid increase in 
the use of highly leaded gasolines in recent years, 
the problem became more acute since the degree 
of corrosion appeared to be linear with the amount 
of TEL present and particularly so since the pres. 
ence of water aggravated this corrosion. It is 
common practice to use water as a seal in the bot- 
tom of large storage tanks and means of combat 
ing this corrosion are of importance. 


The reason for this increased corrosion of iron 
and galvanized iron by leaded gasoline in the pres- 
ence of water is not definitely known but is indi- 
cated to be due to the presence of free bromine or 
chlorine liberated from the ethylene dibromide 
and ethylene dichloride present in the TEL fluid 
to reduce lead deposits in the engine after com- 
bustion. These halides probably combine with the 
water present to form corrosive hydrobromic or 
hydrochloric acid. 


In that lecithin had already been found to pre- 
vent deterioration of TEL fluid alone,’ its effect on 
the corrosion problem was investigated. Samples 
of unleaded and leaded gasoline with and without 
lecithin were stored both dry and over water, to 
observe the corrosive effect on small strips of care- 
fully cleaned iron and galvanized iron in stoppered 
glass bottles. After 1 year examination of the 
strips indicated: 

1. In the absence of water, all strips were free 
of corrosion. 

2. In the presence of water and unleaded gas- 
oline, all strips were considerably corroded, par- 
ticularly that part of the strip which was immersed 
in the water. The corrosive effect of the water was 
more pronounced in leaded gasoline. 

3. The alkalinity of the water appeared to reduce 
the corrosion of leaded gasoline, as greatest corro- 
sion was found in the presence of distilled water. 

4. The use of lecithin, amounting to 5 to 10 lb. 
per 1,000 bbl. in leaded gasoline greatly reduced 
the corrosion of both iron and galvanized iron. 

These tests were followed by actual storage in 
iron and galvanized iron drums and the results 
were found to agree closely with those reported 
above. Observation of a large number of storage 
tanks over a period of years confirmed the fact 
that leaded gasoline was more corrosive than un- 
leaded gasoline and that its corrosive effect could 
be remedied by the use of lecithin. 


Effect of lecithin on gasoline stored in drums. 
Considerable trouble has been encountered by 
petroleum marketers in preventing the formation 
of zinc oxide in galvanized-iron drums containing 
leaded gasoline. This material tends to settle to 
the bottom of drums on quiescent storage, but is 
readily dispersed throughout the drum during 
movement, In aviation gasoline particularly, such 
a deposit is highly objectionable and commercial 
air lines go to extreme measures to prevent this 
material from entering their fuel tanks. Filtra- 
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tion through chamois is sometimes resorted to, but 


is extremely slow if much zinc oxide is present. 

Although specially processed containers can be 
obtained, this is relatively expensive and should be 
avoided if a cheaper and dependable gasoline treat- 
ment could be found. Lecithin was tried in this 
connection and found to be extremely effective in 
eliminating this formation of zinc oxide in the 
absence of water and materially reducing it in the 
presence of water when used in dosages of 5 to 15 
Ib. per 1,000 bbl. 

It has also been noted that leaded aviation gas- 
oline particularly’: was sometimes decolorized or 
changed from blue to pale green by the action of 
the lead on the galvanized drums in the presence 
of water. This decolorization was also found to be 
practically eliminated by the use of lecithin. 


C. Effect on Corrosion of Aluminum 
With the adoption of increased tetraethyl lead 


in aviation gasoline, it developed that certain com- 
mercial air lines were experiencing considerable 
difficulty with the corrosion of aluminum fuel- 
tank bottoms. The cause was believed to be the 
condensation of moisture from the air drawn into 
the tanks as the fuel was consumed. It was found 
by actual observation that aviation gasolines con- 
taining lecithin were relatively free from this cor- 
rosion under service conditions and a laboratory 
investigation was conducted to verify this effect. 
Available data show that the presence of either 
TEL fluid or ethylene dibromide causes consider- 
able corrosion of aluminum in the presence of 
water, and that this corrosion can be largely elim- 
inated by the use of lecithin. 


D. Cost of Treatment With Lecithin 


Each refiner and gasoline will require a different 
amount of lecithin to effect the results set forth 
herein, depending upon the susceptibility of the 
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gasoline to lecithin and upon the desired storage 
stability. With dosages ranging from 1 to 15 ]p, 
per 1,000 bbl. of gasoline, the cost of lecithin sta. 
bilization ranges from $0.0004 to $0.0056 per barre], 


Conclusions 


As a result of these investigations, it is concludeq 
that lecithin is effective in improving the quality 
of gasoline without any detrimental effects and 
allows the refiner to improve his products along 
lines demanded by the high octane leaded fuels of 
today at a minimum of expense. In addition, tank. 
age and drum-maintenance expense is lessened due 
to reduced corrosion. Furthermore, it furnishes the 
farmer another outlet for farm products in the 
petroleum industry. 
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principal ones are the oil content of the sand, 
and the spacing of the wells. Inefficiencies, such 
as bypassing of air, adversely affect ultimate 
recoveries. Although the effect of bypassing air 
is not determinable from the data available, there 
seems to be a relationship between oil recovery, 
oil content, and well spacing which may be ex- 
pressed mathematically. 


Data from the more recent developments with 
close and regular spacing were not available, and 
oil recoveries per acre may run higher than those 
indicated in the curves. 
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Factors Affecting 


Reservoir Performance 


N the early days of the petroleum industry, and 
I continuing until little more than a decade ago, 
the engineer was concerned primarily with those 
problems accompanying the drilling and produc- 
ing of wells and associated equipment. This limi- 
tation in scope was due not to any failure to recog- 
nize other phases of the production problem, but 
to conditions in the industry. The demand called 
for high rates of production from the then-known 
sources of supply. Inasmuch as the wells are the 
important mechanical units through which oil 
must be withdrawn, the wells and their associated 
equipment were the bottlenecks on the reservoir, 
and hence they—not the reservoir—were the tar- 
gets for technical effort. 

The emphasis on rapid development and pro- 
duction, coupled finally with adequate reserve 
discoveries, led inevitably to a great surplus 
of wells and a potential output far in excess of 
current demands. Such a situation resulted, as 
always, in economic pressure, which forced a 
change in viewpoint; and thus emphasis naturally 
shifted from the function of wells to control of 
production, thence to conservation, and finally fo- 
cused on the reservoir and its performance. 


This resume is presented not for its historical 
color, but to indicate why, in an industry as old 
as this, and almost 10 years after the urgent need 
arose, many engineers are still in disagreement 
regarding fundamentals. For only with the advent 
of an era of slower returns did the industry sud- 
denly awaken to the importance of technical studies 
outside the realm of drilling and production tech- 
nique, and practical operators to take a more ser- 
ious interest in what heretofore had been looked 
upon more or less as academic pastimes. During 
the past 10 years laboratory research has not been 
unduly lax, but the necessary coordination of such 
work with actual operating technique requires 
time and has not been-adequate to provide the maxi- 
mum rate of advance. Neither laboratory study nor 
research in the field is alone sufficient to provide 
solutions to the problems which now are pressing. 
Experience indicates that in the future the indus- 
try must provide better coordination between so- 
called theoretical and practical production research. 

In attempting at this time to outline concisely the 
factors affecting reservoir performance, and par- 
ticularly to describe technique capable of determin- 
ing those factors, we are handicapped by the rela- 
tively immature state of development in reservoir 
technology. Important basic theoretical facts are 
known, and idealized analyses are possible. What 
is needed are the qualifying factors obtainable only 
from experience, which will permit the application 
of theory to practice or, rather, which will provide 
assurance to all concerned that reservoir perform- 
ance is determined by, and does follow, definite 
physical laws, the fundamer tals and many details 
of which already are known. 

We are well aware that the technologist’s 2p- 
parently insatiable appetite for more and more de- 
tailed information from the field is almost equalled 
by the operator’s horror at its cost and time con- 
sumption. It has been said facetiously, but with 
some justification, that to run into a well all of the 
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data-procuring “gadgets” now available would 
leave neither time nor funds for drilling and pro- 
ducing. However, as production engineers have 
been willing gradually to shoulder some of the 
technologic stigma, some of these data have been 
secured and their value proved. At present almost 
every conceivable measurement is specified as nec- 
essary or desirable and, because of the dearth of 
experience, it is impossible at this time properly to 
cull the items and prescribe only that which is 
pertinent. This condition will remain until suffi- 
cient experience has accumulated to permit spe- 
cification of the relevant minimum. 

It is hoped that this rather lengthy introduction 
may serve adequately to emphasize that in the 
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Factors affecting reservoir performance are 
considered from a broad viewpoint and in con- 
junction with a review of general reservoir 
mechanics. The interrelation of these phases of 
the production problem thereby is stressed. Meth- 
ods of determining such factors are included only 
when it is considered necessary to clarify the 
discussion, and for this purpose only. 

Paper was presented before Division of Pro- 
duction at annual meeting of the American Pe- 
troleum Institute, Chicago, November 11-15, 1940. 








discussion which follows we are not attempting 
to write specifications, but merely to indicate the 
general type of field data needed and the possible 
scope of application. 


Classification of Factors Affecting Reservoir 
Performance 


It is not exaggeration to say that every detail 
regarding a petroleum reservoir and its fluid con- 
tent, as well as the manner in which it is handled, 
is a factor affecting the performance of the reser- 
voir. Moreover, these factors are so interrelated 
that it is impossible to consider them one by one 
and evaluate properly their influence upon the 
overall behavior of the reservoir. Under a given 
set of circumstances certain factors predominate 
and practically control the performance, whereas 
under other conditions those factors may play only 
a minor role. It is the complex interdependence 
which makes it impossible in general to discuss de- 
tails of reservoir performance, without first stat- 
ing explicitly the exact circumstances under which 
the various factors are involved. It is the failure 
to consider the whole picture, or the inability to 
present it in its entirety due to the lack of essen- 
tial information, that leads to misinterpretation 
or disagreement regarding the behavior of a reser- 
voir or its producing wells. Certainly the funda- 
mental physical facts are now sufficiently known 
adequately to cover the essentials of most produc- 
tion problems, if the knowledge of field conditions 
were defined sufficiently to permit analysis. Our 


most urgent need at present is more definite know]. 
edge concerning conditions within any reservoir 
so that the primary factors may be isolated and the 
performance analyzed. In the situation usually pre- 
sented we are reminded of Buckles’s statement in 
his History of Civilization in England: “We live 
in that predicament that our facts have outstripped 
our knowledge and now encumber its march.” 

It is difficult, in view of this interdependence, 
properly to classify the various factors in an at. 
tempt to segregate them in the order of their im. 
portance, and thus simplify discussion. The only 
segregation that seems justified is the very broad 
division: 

1. Factors inherent in the reservoir, and over 
which little or no control is possible. 

2. Factors influenced by the exploitation pro- 
gram, i. e., under partial or complete control. 

Thus, merely for convenience, we shall consider 
first the more or less fixed reservoir characteris. 
tics, and later those factors influenced by operat- 
ing technique—bearing in mind that the latter 
should be determined by the former, and hence in 
practice the picture must be viewed in its entirety. 


Reservoir Factors Affecting Production 
Performance 

Type of Reservoir 

Any reservoir presents certain characteristics 
with which it was endowed originally, and over 
which we have very little or no control. Each of 
these has some influence over the reservoir per- 
formance, and indeed some of these may so far 
overshadow all others as to dictate the technique 
of production. The type of reservoir is, therefore, 
a matter for first consideration; and by “type” 
is meant details concerning: 

1. Structural characteristics. 

2. Pay-zone characteristics. 

3. Fluid content. 


1. Structural characteristics.—In general, reser- 
voirs may be any one or a combination of domal, 
faulted, lenticular, or stratigraphic traps. In so far 
as the dynamic performance of such reservoirs is 
concerned, the particular type merely determines 
whether regional flow is symmetrical as in a uni- 
formly developed domal or lenticular type, or one- 
sided as in many stratigraphic or faulted traps. 
However, the importance of such information in 
the planning of an efficient development program 
is too obvious to require elaboration. 

Even more important than the structural type 
is the amount of closure involved, or in other words, 
the steepness of the dip within the reservoir. For, 
as will be discussed later, the efficiency of produc- 
tion directly is related to this structural factor, pro- 
vided other conditions permit its use advantage- 
ously. 


2. Pay-zone characteristics—The pay-zone char- 
acteristics are evidently a primary factor. In gen- 
eral, pay horizons are either sand or limestone and, 
as far as production performance is concerned, 
any formation having porosity of the type found 
in sands will have similar performance character- 
istics. Thus, as regards the production mechan- 
ism, certain types of porous limestones may be 
classed with sands. likewise, highly fractured lime- 





THE OIL AND GAS JOURNAL 








- © To nD = Mme" fe mM 


Ol a le 








aes Fr ¥ 


stones may, on a large scale, simulate certain char- 
acteristics of sand reservoirs. However, in general, 
fractured or cavernous pay zones require special 
consideration, depending on the size and lateral 
continuity of such fractures or cavernous features. 
Evidently the performance of such a reservoir will 
pe characterized by very high erratically distri- 
puted well potentials, rapid equalization of pres- 
sures, and, in general, will perform as a unit with 
very low internal resistance to flow. Principles 
regarding the internal mechanism characteristics 
of sand pays’ will not apply, and it is particularly 
advantageous that operating technique be designed 
to take full advantage of structural configuration 
whereby gas cap or natural water drive may be 
utilized efficiently, for these highly permeable 
reservoirs are inherently amenable to such opera- 
tion. 


Multiple pay horizons: It is evident that if sev- 
eral pay horizons exist with sufficient vertical sep- 
aration, they should be considered as separate res- 
ervoirs. Multiple pay horizons, as here considered, 
refer to a reservoir in which wide variations in 
sand characteristics occur within a single pay zone. 
Inasmuch as each portion of the pay, defined by 
certain porosity and permeability values, will be- 
have in production in accordance with these in- 
dividual properties, uniformity of the pay zone is 
an important factor in reservoir performance, re- 
quiring special consideration. 

Moreover, inasmuch as these variations as ob- 
served in individual wells may represent either 
sand lenses in a relatively impermeable shale mat- 
rix or shale lenses in a sand matrix, it is important 
to determine which case characterizes the reser- 
voir. For evidently, if the pay comprises sand 
lenses, for maximum recovery the well density 
used must be such as to provide penetration of 
individual lenses. On the other hand, shale lenses 
in a sand matrix will not break up seriously the 
continuity of the pay zone, and well density be- 
comes of secondary importance. In fact, if water 
is involved, such lenses may be advantageous in 
providing impermeable barriers at which plug- 
back operations may be aimed and water coning 
in individual wells effectively controlled, e.g., the 
East Texas field. 


3. Fluid content of the reservoir.—The intelli- 
gent handling of any reservoir presupposes a de- 
tailed knowledge of the fluids contained therein. 
This involves not only information regarding the 
type of gas and oil, but the degree of gas saturation 
in the oil, and data regarding the release of gas 
from the oil as pressure is reduced. If the oil is 
saturated with gas, a free gas cap probably is pres- 
ent, and in this case the size of the gas cap and the 
boundaries of the gas-oil contact should be known. 
Similarly, if bottom or edge water is present, a 
knowledge of the oil-water boundary and its mo- 
bility (rate of encroachment when reservoir pres- 
sure declines) is as important as information re- 
garding the gas cap, because the ultimate recovery 
efficiency may depend upon proper utilization of 
the natural water drive. 

In recent years a new type of reservoir has be- 
come of major importance. This is the so-called 
single-phase or gas-distillate type. Proper handling 
of such reservoirs definitely requires detailed 
knowledge of the volumetric and phase behavior 
of the reservoir gas, and is obtainable only by 
careful sanipling and laboratory analysis. 


The Determination of Reservoir Factors 
Affecting Production Performance 


The foregoing outline indicates that every avail- 
able scrap of information regarding the reservoir 
is of value to the engineer in analyzing reservoir 
performance and planning reservoir exploitation. 
It is evident also that the obstacles in the way of 
realizing such complete knowledge in actual prac- 
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tice are numerous, and some are as yet insur- 
mountable. However, some of these data are ob- 
tainable by special devices; others by careful analy- 
sis of the performance of the reservoir under actual 
operation. 


Core analysis. 

Although the structural information available 
during the initial stages of development may be 
meager, exploratory development at an early stage 
could provide the essential facts. Pay-zone charac- 
teristics may be obtained from the first few wells, 
provided they are adequately (continuously) cored 
through the pay zone, and complete core analyses 
are made in a reasonable number of key wells. 
Special logging devices (i.e., electrical) run in all 
wells, through correlation, will serve to extend the 
actual physical analyses* from key wells to adja- 
cent areas. 

Thus, careful coring and complete core analysis 
appear to be essential for any intelligent develop- 
ment. Moreover, it seems to hold the only hope 
whereby pay-zone characteristics can be deter- 
mined. And, incidentally, experience seems to indi- 
cate that it is a profitable procedure, even if used 
only as a guide in completing wells, not to men- 
tion the value of the data at a later date in plan- 
ning development and operating procedure. 

Without going into the question here, the deter- 
mination of reserves is at once one of the most 
important and evasive problems confronting the 
industry—important not only in economic con- 
siderations, but in the direct evaluation of the in- 
fluence of various factors here discussed on the 
performance of a reservoir. And on cursory consid- 
eration it might seem that the process of direct 
sampling of the reservoir by coring and subsequent 
careful analysis in the laboratory provides an im- 
mediate solution not only to questions regarding 
porosity, permeabilty, and other physical proper- 
ties of the pay, but to questions regarding the fluid 
content of the pay in situ. In regard to the physical 
properties of the pay, the information is ascer- 
tained indeed directly and adequately. In the case 
of the fluid content of the cores, the data are less 
certain, for the sample analyzed is not one under 
reservoir conditions, but one which has been ex- 
posed to modification, both by contamination due 
to infiltrating drilling fluid, and subsequent re- 
duction in pressure analogous to a production proc- 
ess carried to depletion. Therefore, in practice the 
original fluid contents are inferred by suitable 
statistical information, coupled with the knowledge 
of the residual fluids observed in the core sample. 
Various techniques, not describable here, are used 
to convert the observed values to those represen- 
tative when the core was undisturbed in the reser- 
voir. Recently special core barrels** have been 
designed with the view to bring core samples to 
the surface in pressure-tight chambers, so that the 
reservoir pressures and fluids are retained. How- 
ever, neither of these yet offers a solution to the 
problems of contamination by infiltration of drill- 
ing fluid. 

We have indicated the difficulties involved in 
core analysis because of the importance of the 
method, for it seems to offer the only direct solu- 
tion to the problem of determining reserves and 
depletion in small areas. However, it will require 
very excellent technique to obtain depletion figures 
with sufficiert accuracy to lead to significant con- 
clusions regarding the influence of various fac- 
tors in reservoir performance, which is now the 
subject of endless controversy. However, encour- 
aging results have been reported, and improve- 
ment with added experience and application is cer- 
tain, and should be expedited. 

*The use of electrical logs alone to determine the 
fluid content does not appear reliable. Although valuable 
ina , ey sense, there appears to be but little hope 


that it will ever provide quantitative information, and 
hence will not supplant core analysis. 








Bottom-hole sampling and pressure measurements. 

In addition to the determination of the fluid con- 
tent of the reservoir by core sampling, it is also 
important to analyze bottom-hole fluid samples ob- 
tained under the existing pressure. From such 
samples may be obtained information concerning 
the gas content of the oil and its saturation values 
under declining pressure, which are absolutely 
essential to a proper understanding of reservoir 
performance. Moreover, in a gas-drive field, a com- 
parison of the reservoir gas-oil ratio with the ratio 
produced provides a direct measure of current op- 
erating efficiency. In passing it might be men- 
tioned also that a careful analysis of gas from an 
apparently single-phase reservoir, coupled with 
present-day knowledge of phase equilibria in hy- 
drocarbon mixtures, may serve to indicate satura- 
tion conditions pointing to the existence cf an 
oil zone on the flanks of the structure. Needless to 
say these structures also require bottom-hole pres- 
sure measurements which, together with bottom- 
hole samples, should be a routine procedure in 
discovery wells; but further consideration of these 
factors will be given later. 


Factors Influenced by Exploitation Program 


Due to the complex interrelation already men- 
tioned, it is impossible to draw a sharp line of 
demarcation between factors rigidly fixed by reser- 
voir conditions and those under complete or partial 
control by the operator. An attempt has been made 
to do so in order to simplify discussion. Having 
considered briefly what we have called “reservoir 
factors,” a similar outline of “controlled factors” 
will be undertaken. And here the problem becomes 
more complex, because the interdependence of all 
factors pervades the entire picture. 

The function of wells. 

Certain general statements regarding the wells 
themselves may be made without much qualifica- 
tion. The function of wells in a petroleum reser- 
voir has been defined concisely by Moore’ as “the 
important mechanical units through which oil (or 
gas) must be withdrawn, and which provide in- 
formation necessary for the efficient control of 
the reservoir.” It is a fact that two conditions, and 
these alone, permit the production of oil from 
wells:* (1) The oil must be displaced from the reser- 
voir by some other fluid, either gas or water; and, 
(2) a pressure gradient must be set up between the 
portion of the reservoir yielding oil and the weil 
bore from which it is withdrawn. Hence unless a 
well is introducing gas or water into the reservoir, 
as in water flooding or repressuring, its function 
only can be to reduce the pressure at the well bore, 
and thus induce flow into it. Except in so far as the 
equipment in the well serves to affect its bottom- 
hole pressure, this equipment is not a factor in 
reservoir performance. Moreover, the fluids—gas, 
oil, and water—produced by the well are deter- 
mined completely by reservoir conditions and the 
pressure maintained at the well bore, and are not 
affected otherwise by the well’s equipment. Thus 
the bottom-hole pressure in a well is the primary 
factor, not the well, although its equipment is 
instrumental in the control of pressure. 


Location of wells in the reservoir. 

The location of the bore hole in a reservoir is 
(ostensibly) under the operator’s control, and both 
its location on structure and position vertically 
within the pay zone are important factors. How- 
ever, the relation of well location on structure and 
reservoir performance involves other factors, 
which will be considered later. 

It is evident that in a zone of multiple pay hori- 
zons the vertical position of the open bore hole with 
respect to the individual pays markedly will affect 
performance. Thus completion below a gas zone 
minimizes gas production, or plugging back may 
eliminate bottom water. Such operations may be 
handled most effectively if complete core analyses 
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“are available; and the principles involved, and 


which apply to the multitude of similar problems, 
need no mention here. 


Diameter of wells. 

The diameter of a well bore as a factor in reser- 
vor performance long has been debated. Theory 
indicates that, for example, increasing the diam- 
eter of a 6-in. bore to 12 in. should increase the 
potential approximately 10 per cent, and we, there- 
fore, conclude that well diameter for all practical 
purposes is an unimportant factor. And as con- 
cerns the well diameter, per se, there is no room 
for argument. On the other hand, field experience 
maintains that well diameter has a very substan- 
tial influence, although data are erratic and incon- 
clusive. The erraticness of the field data and the 
seeming conflict with theory all may be harmon- 
ized by merely looking for the new factor. Thus it 
will be found that, whereas well diameter actually 
may have an appreciable effect, it is an indirect 
one which would disappear—i.e., conform with 


theory—if all wells could be completed perfectly. 
However, the influence of the size of the hole upon 
the efficacy with which the mechanical completion 
job may be made is evidently the real problem, 
not the diameter itself. A good completion, i.e., one 
in which the sand face or screen liner is left clean 
and free from obstructions, is clearly important, 
but the effect of a poor completion is that of a 
choke, and relates to operating pressure and well 
equipment rather than to the reservoir. Thus we 
return to the original statement that well diameter, 
per se, is a negligible factor. 


Discussion of reservoir mechanics. 

Water drive.—That the production of oil from 
a reservoir requires its replacement in the rock 
by either gas or water already has been mentioned. 
Neglecting for the present any injected fluids and 
considering only natural processes, it is clear that, 
in the case of displacement by water, this can be 
accomplished only by the bodily encroachment 
of water from regions adjacent to the oil reservoir. 
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Under Foot... 


The one thing that causes more cussing, than any 
other, in oil field operations, is breakdowns in transportation. 
Trucks that spin their wheels and get stuck after every rain, or 
give up the ghost every time they have loose sand or gravel to 
get through, simply cannot be tolerated. Trucks that “cannot 
make the grade” if the going is a little up-hill get very little 


sympathy from the operating crew. . . . That’s why Marmon- 
Herrington heavy duty A/l-Wheel-Drive trucks and converted 
Fords are being used, increasingly each year, by all major 


‘ companies and independents. These trucks really do the job. 
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To the extent that the mobility of the water drive 
may be adequate and it is intended to use this nat. 
ural drive, wells should be so located on the struc. 
ture as to permit the most efficient utilization of 
this water drive. When the flanks of a structure 
have relatively steep dips, so that the gravity 
gradient due to the difference in density between 
oil and water may be comparable to or exceeg 
the regional dynamic pressure gradients in the 
reservoir, then a well-defined oil-water contact anq 
ideal conditions are indicated. Wells then shoulq 
be positioned at strategic upflank locations in sy. 
ficient numbers to provide the proper production 
rate with a smooth regional pressure distribution. 

However, this ideal well-defined oil-water con. 
tact with uniform encroachment requires unusual 
conditions. Inasmuch as the density difference 
between the oil and water is not likely ta exceeq 
0.2, the gravity gradient tending to maintain aq 
uniform contact amounts to about 0.1-lb. per ft. ele. 
vation between the two fluids, and on a struc. 
tural slope of 200 ft. per mile the maximum avail- 
able gravity gradient amounts to only 20 lb. per 
mile. This means that, under the assumed condi- 
tions, water might advance upstructure througha 
highly permeable horizon one mile ahead of the 
main body before gravitational force could balance 
the dynamic gradient and suppress the fingering. 
Obviously the effectiveness of gravitational forces 
in maintaining a uniform level of encroachment 
throughout an oil zone having horizons of variable 
permeability is very minor, unless the regional 
dynamic pressure gradients imposed on the reser- 
voir are correspondingly small. However, some 
limestone reservoirs do conform to these condi- 
tions, and for all practical purposes behave like a 
tank in which bottom water replaces oil withdrawn 
from the top, and wells showing water soon reach 
the abandonment stage. 

Evidently, then, the normai performance of a 
water-drive reservoir partakes more of the be- 
havior of a horizontal pay zone with edge wate: 
advancing through the various strata at rates de- 
termined by their relative permeability, i. e., rates 
of oil withdrawal through these horizons. Yet this 
situation does not alter the picture as far as proper 
well locations are concerned, for there appears to 
be no particular merit in distributing wells uni- 
formly over the entire areal extent of the flanks 
of the reservoir, except as economic considerations 
and expediency may dictate. A more pertinent fac- 
tor than the well location in such cases is a thor- 
ough knowledge of the pay section, so that any 
well-defined horizons of high permeability might 
be shut off when excessive water production via 
these channels reaches the well. 

In fact, in considering factors of importance in 
any water-driven field, it may be worthwhile to 
consider seriously the modern trends in water- 
flooding operations, for in principle there is no 
difference. In such secondary-recovery programs 
the one-time important questions concerning flood. 
ing patterns and well-spacing problems have been 
relegated to their proper economic criteria‘* 
whereas the purely technical reservoir problems 
now involve mainly careful core analysis, atten- 
tion to individual horizons within the pay zone, 
and control of operating pressures. Moreover, it 
may be timely here to point out that, in view of 
the nature of water drives in most reservoirs due 
to only partial effectiveness of gravitational forces, 
the prevailing mechanism of production will be 
that outlined by Moore,’ and the recovery efficienc) 
will be governed by these principles of water-oil 
or even three-phase fluid flow rather than the 
piston-like action of a body of water as in the 
ideal case. 

Gas drive.—When the oil produced from a reser! 
voir is replaced by gas, the mechanism commonly 
is termed a “gas drive.” This displacement may be 
accomplished through expansion of the gas cap 
incident to the decline in reservoir pressure, aS 
well as by gas which always comes out of solu- 
tion in the oil zone when the reservoir pressure 
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drops below the saturation value, Although a com- 
plete discussion of this is out of place here, as 
was the case with water drive, it is necessary to 
include some details in order properly to define 
the problem. For, because of expected differences 
in efficiencies, we must distinguish between two 
types of gas drive, which for identification pur- 
poses will be termed: 

1. Internal gas drive; or, in secondary recov- 
ery, recycling. 

2. Gas-cap expansion; or, in secondary recov- 
ery, repressuring. 

1. Internal gas drive.—An internal gas-driven 
reservoir in the sense used here may be idealized 
as a horizontal pay zone of very limited vertical 
dimensions, so that gas segregation or gas-cap 
formation is not involved, and the drive derives 
primarily from the displacement of oil by gas com- 
ing out of solution. Production from such a res- 
ervoir follows the mechanism which has been de- 


lineated by laboratory studies,’ and is character- 
ized by relatively low recoveries in comparison 
with water drives. This is due primarily to the 
very low viscosity of gas compared to oil, and the 
resultant exceedingly high gas-oil ratios, even at 
relatively low values of oil displacement. 

If these laboratory studies of “mixture” flow 
have contributed nothing else, they definitely have 
shown the futility of attempting to obtain really 
high recovery efficiency by internal gas drive 
alone. This by no means implies that in many cases 
in which reservoir conditions—particularly struc- 
tural conditions — permit of no alternative, this 
method of natural recovery, perhaps followed or 
accompanied by recycling, is not proper. But the 
mere fact that subsequent recycling of gas (i. e., 
internal gas drive) is economically feasible indi- 
cates the relatively low efficiency of the primary 
recovery phase, and the large volumes of gas in- 
volved in effective recycling may be anticipated 
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from the characteristics of multi-phase flow. 

2. Gas-cap expansion.—By gas-cap expansion is 
meant that type of mechanism in which, in its 
idealized form (analogous to the ideal water drive), 
the reservoir behaves like a tank in which expand. 
ing or injected gas in the top replaces oil with. 
drawn from the bottom. However, whereas in the 
case of water drive a density difference of only 
0.2 is available to maintain a distinct water horizon, 
in the case of gas and oil a density difference of 
approximately 0.8 is available to permit more effec. 
tive functioning of gravitational force. Thus the 
tendency for gas and oil to segregate into distinct 
bodies is some four times greater than in the case 
of oil and water, and, for a given steepness of struc. 
ture and regional dynamic gradient, there is that 
much less tendency for the “gas piston” to degen- 
erate into an internal gas drive. That such opera. 
tion is actually possible and has been achieved in 
many cases, especially in reservoirs having pro- 
nounced structure or high permeability pay, is 
evidenced by direct observation of the formation or 
growth of gas caps. 

The relative recovery efficiency of a gas-cap 
drive has not been determined, and is one of the 
problems that needs field study. However, it seems 
reasonable that it might equal that of a water 
drive, and most certainly does exceed that of an 
internal gas drive. 

What has been said about the gas cap, presumed 
to occupy the highest structural position in the 
reservoir, also applies—but obviously to a lesser 
extent—in flat-lying pays having sufficient thick- 
ness to permit segregation. If the point of with- 
drawal is from the bottom of the pay with the 
upper portion sealed off, then, to the extent that 
downward gas coning into the well is controllable, 
the more efficient gas-cap mechanism is operat- 
ing. Here again field data are not now available 
conclusively to determine the actual recovery ef- 
ficiency. 

Secondary-recovery gas injection.—In regard to 
secondary-recovery methods using gas injection as 
the impelling fluid it is evident that the aforemen- 
tioned two types apply. In the one case, when the 
gas is injected in such manner as to obtain only 
the effect of “sweeping out” the oil by virtue of 
increased gas flow through the partly saturated oil 
zone, the term recycling seems appropriate, leav- 
ing repressuring or pressure maintenance to de- 
scribe the methods in which the primary aim is 
the displacement process involving the segregation 
of large bodies of gas in the reservoir. It is recog- 
nized, of course, that in practice both effects are 
produced; but certainly there will be one which 
dominates. And again it should be mentioned that 
the laboratory studies already referred to indicate 
conclusively that the aim should be the utilization 
of segregated bodies of gas as the dominant drive. 

In view of these simple principles governing 
reservoir mechanics—and they are not new—it 
seems incredible that there could exist any lack 
of agreements regarding operating plans or the fac- 
tors involved. Undoubtedly any apparent lack of 
agreement arises not from purely technical ques- 
tions, but is the result of conflicting interests dic- 
tated by economic, statutory, and other factors 
quite outside the technologic realm and frequently 
prejudicial to an orderly exploitation program, 
even under non-competitive circumstances. In any 
practical case it usually is necessary to consider 
a multiplicity of unalterable circumstances which 
govern the mode of operation. And therein lies 
the difficulty in attempting to outline physical fac- 
tors which alone determine reservoir perform- 
ance. In other words, although the normal influence 
of such factors follows definite physical laws, the 
extent to which they may be permitted to operate 
governs their actual effect. 

With this qualification and the brief outline of 
reservoir mechanisms already given, the physical 
factors involved may be discussed. 


Factors involved in water, gas, or combination drive. 
It is of primary importance, both in planning 
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or currently controlling the operation of a reser- 
voir, to know the energy source responsible for its 
operation. In regard to the two types of available 
drives, a fundamental difference affecting their 
performance characteristics may be mentioned: 

1. In a natural gas drive the only available 
energy is that stored in the beginning, and is rep- 
resented by the pressure at which the total gas 
content of the reservoir existed originally. The 
dissipation of this energy follows well-known 
laws; and, inasmuch as no new energy is added, 
it follows that: 

The pressure-vs.-production characteristic will 
be consistent throughout the life of the field; i.e., 
the total pressure decline at any time directly is 
related to the accumulated production (gas and 
oil), as is also the rate of decline vs. production 
rate. 

2. In a water drive new energy is being supplied 
continuously at a rate determined by the charac- 


teristics of the adjacent water reservoir and the 
pressure gradients induced in it. In fact, the per- 
formance of the oil reservoir reflects the charac- 
teristics of the water reservoir, and primarily is 
determined by the latter—except in so far as the 
operating pressures are concerned. The result is 
that: 

In a water-driven field the reservoir pressure 
is not related directly to cumulative production, 
but involves production rates; and, in the case of 
an “elastic” drive, their past history. In general, 
therefore, a water-driven reservoir is characterized 
by a direct relation between pressure drop and 
production rate, not cumulative production. 

The use of these fundamental characteristics 
in the determination of the type of drive on which 
to predicate proper handling may be clarified by a 
brief discussion. At the same time certain difficult 
problems in this connection will be emphasized. 

Gas drive.—In any type of gas drive the reser- 
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voir pressure must exhibit a declining characteris. 
tic, for only then can any energy be extracted 
from either free or dissolved gas. It is evident 
also that in a purely gas mechanism there can be 
no recovery of reservoir pressure due to shut. 
down or curtailment of the output. Thus the com. 
bination of these two criteria provides ample eyj. 
dence of the reservoir mechanism, and failure of 
a reservoir to gain in pressure during a shutdown 
is conclusive evidence of inappreciable water ep. 
croachment. 

Here, however, it is pertinent to emphasize that 
pressure data must be analyzed completely anq 
carefully; for otherwise, as an example, purely 
local equalizations of pressure may be interpreted 
as a rise in average reservoir pressure, and false 
conclusions derived. 

Water drive—In a complete water drive the 
fluids withdrawn are replaced by an equal vol. 
ume of water encroaching the reservoir. Also, it 
has been mentioned that the performance of the 
oil reservoir reflects primarily that of the water 
reservoir. If the latter can be considered ag a 
simple steady-state artesian drive, such that the 
flow into the oil zone is directly proportional to 
the pressure difference between the oil and water 
zones, then the pressure in the oil reservoir at 
any time will be proportional to the production 
rate, maintaining a constant value as long as the 
withdrawal rate is constant. And it will be clear 
that pressure-vs.-production-rate data provide ade. 
quate evidence of this mechanism. 

However, that this simplicity does not always 
characterize the performance of a water reservoir 
was amply demonstrated by a rather unique com- 
bination of circumstances, which permitted a 
clear-cut analysis of the mechanism of the exten- 
sive Woodbine water reservoir adjacent to the 
East Texas field. Here a complete water drive is 
associated with a slow, but continuously declin. 
ing, pressure characteristic. Diagnosis of the 
true performance of this field involved several 
factors, and of prime importance was the known 
undersaturation of the oil learned from careful 
analysis of the reservoir fluid. Knowing that no 
gas could come out of solution at the then-exist- 
ing reservoir pressures, the presence of a com- 
plete water drive was a necessary conclusion 
And from the production-vs.-pressure-decline char- 
acteristics, as well as the reaction to shutdown 
of the field, the now well-known elastic-fluid the- 
ory of the Woodbine water zone was derived. 

This case has been reviewed in some detail as 
illustrative of the fact that pressure-decline data 
alone may not be diagnostic. It clearly indicates 
the ambiguity which may arise in attempting to 
distinguish between a water-driven reservoir and 
one which is a combination water and gas drive. 
In fact, in the absence of other essential criteria, 
the elastic behavior of the water drive of the 
Woodbine type—which actually simulates a gas 
drive—might be mistaken for the latter alone, 


- and the extent of the oil and gas reserves in the 


reservoir grossly overestimated. Thus is illustrat- 
ed the necessity of having not only pressure- 
decline data and especially accurate information 
regarding the reservoir’s reaction to changes in 
production rate or shutdown, but also accurate 
knowledge of the gas-saturation characteristics of 
the reservoir oil. This is especially true when a 
combination gas-and-water drive exists and it is 
desired to ascertain the reiative importance of 
the two types; for at best this is a very difficul! 
problem, the solution of which may remain am- 
biguous because of the absence of a single clue. 
Some may question the importance of such de- 
terminations regarding the reservoir mechanism. 
It hardly seems necessary, however, to point oul 
that upon such knowledge the entire exploitation 
and operating program depends, In so far as ex- 
traneous factors permit of any intelligent plan- 
ning, then it is the cbvious aim so to develop and 
operate a field that a maximum recovery at a 
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minimum cost is obtained, and that there’ shall 
be no secondary-recovery phase involving new 
expenditures that might have been eliminated had 
the proper perspective been possible at an earlier 
stage. Thus if it is possible early in the develop- 
ment to realize that a complete natural water 
drive is available, an attempt properly might be 
made to make full use of it, both in the location 
of producing wells and in their operations. Like- 
wise, a knowledge of the type of gas drive or 
combination gas-and-water drive will determine 
in practically every detail the engineering prob- 
lems incident to development and production. 
Moreover, even though circumstances do not per- 
mit development based upon consideration of the 
reservoir aS a whole, there remain many of those 
incidental problems — individual well or lease 
problems if you like—the solution of which de- 
pends upon a thorough knowledge of the reser- 
voir mechanism. 


Wells as factors in reservoir performance. 

The function of wells and some details regard- 
ing their completion have been mentioned earlier. 
In regard to the influence of the areal distribu- 
tion of wells in a reservoir, Moore’ ably has 
stated: “In every field there is a zone into which 
oil naturally migrates under the force of an effi- 
cient gas or water drive, and it is within this 
zone that wells assume their greatest importance. 
In locating and completing wells, the most im- 
portant consideration should be the control of 
the displacement of the oil by gas or water. The 
number of wells is of minor imvortance, except 
in so far as a sufficient number must be drilled to 
provide for adequate control.” 

This summary of principles requires no further 
elaboration, for their application is but a matter 
of detail involving the specific conditions present 
in individual reservoirs. Their aim is not only 
conservation of the driving energy but, if possi- 
ble, to produce from the oil zone without displac- 
ing it bodily within the reservoir from its nor- 
mal environment into new areas where intermix- 
ture, particularly in a dry-gas zone, will result in 
irrecoverable absorption. 

However, the statement that “the number of 
wells is of minor importance . . . except that they 
provide for adequate control” is deserving of 
further consideration, as it is one of the most con- 
troversial questions in the industry. And I will 
not hesitate to say here that opponents of the 
above thesis contend that it is based upon wish- 
ful thinking—an expedient theory—rather than 
one based on facts. 


Well spacing. 


If well density is an important factor in reser- 
voir performance beyond its influence in provid- 
ing adequate control, it must involve an effect 
upon ultimate recovery. This predicates a physi- 
cal limit to the radius of drainage around a well. 
And yet, 10 years of intensive search for some 
physical phenomena in the production mecha- 
nism leading to a limited radius of drainage has 
failed to disclose its existence. And this refers 
hot to water or gas-cap drives, but to the type 
which conceivably might exhibit such a charac- 
teristic, viz., an internal gas drive. This is labora- 
tory experience, yet it is substantiated by direct 
observations in the field, where regional migra- 
tion over very large areas within a reservoir is 
an established fact, derived from careful study of 
reservoir-pressure data available in recent years. 
it is on such data that the concept of an “unlim- 
ited” drainage radius of a well is based. However, 
the term “unlimited” requires qualification; for 
even the most academically-minded theorist has 
no intention that it be carried to impractical ex- 
tremes, as a literal interpretation would imply. 
Even he has stated that “within reasonable lim- 
its the spacing of wells is an immaterial factor in 
the recovery of oil.” We shall be specific here 
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and define what is meant by “reasonable.” in an 
attempt to bring the contending schools of 
thought onto common ground for discussion. If 
this can be done, it is likely that the argument at 
least will be more fruitful, and even may result 
in some semblance of agreement. 

Considering only the pertinent type of mecha- 
nism, the internal gas drive, first it is important 
to distinguish between purely physical phenom- 
ena and practicable attainments. The controver- 
sial theory is based on the necessary assumption 
that a well be operated until the last dribble of 
oil has been taken from it, ie., it presupposes 
that the reservoir pressure everywhere has at- 
tained an irreducible minimum. This is, of course, 
a practical impossibility; for long before that 
stage could be reached, abandonment would have 
been forced by cost considerations. Thus economic 
considerations set a time limit on the operation 
of a well, thereby determining the pressure dis- 





tribution, and hence the depletion of the reservoir 
in the area around a well at the time of aban- 
donment. For this reason we must consider not 
purely physical limits of depletion, but economi- 
cally determined depletion. Thus indeed we may 
assume that, in this sense (a nonuniform distri- 
bution of depletion) a limited radius of drainage 
does exist, but it is one determined by economic 
considerations alone. 

Let us then consider the well-spacing problem 
as a purely economic one, and for the moment 
forget the controversial physical aspects on the 
basis of which the problem seems to evaporate. 
From economic considerations it is possible to 
set a minimum production rate below which it 
is impractical to operate a well. Then, together 
with other data—including pressure decline and 
essentially the overall pay-zone permeability (de- 
rived from productive indices of wells if pre- 
ferred)—an optimum figure for well spacing may 
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? HE Davis line of field regulators includes | iency is synonymous with efficiency in any 
both spring-loaded and weight-load designs — ee _— = is U 
. for back pressure or vacuum service. The unit Pipe. suse py ln nig se tere 
illustrated here is the popular No. 330 W. sadn 46 an anion 40 while te hte det a 
This valve combines the sensitivity of a ee banat ee, ‘evaluate— ters 
weight-loaded regulator with the patented weatherproof con-| . aka dee: Meee dla pone . 
struction insuring reliable trouble-free service. Valve stem, | derived on this basis provide spacings sufficient. jeal 
stem bushing and lever pins are stainless steel to resist cor- | ly close to qualify adequately the term “reason. the 
rosion. These features together with its rugged construction | able,” and to eliminate any physical questions re. tert 
- have made it a favorite in all the fields. Merely by reversing | ®4"ding the ability of the wells to recover the inc 
the counterweight, No. 330 W is convertible for either vacuum oe a we snciy opP 
care ‘ provides a solution to the problem and adequately ran 
or back pressure. Built-in bypass (for throttling flow to dia-| encompasses the ideas of conservation, which aq. ae 
phragm chamber) steadies the valve action and prevents vibra- | mittedly must be a primary consideration. to’ 
tion under severe operating conditions. Finally, it is of interest to note that already in pan 
secondary-recovery water-flooding operations the F 
For complete information about the Davis line or gas regulating | well-spacing problem, once an outstanding physi. ia 
No 330 W valves get our Bulletin G 1. cal question, has been relegated to the economic hap 
a phase. For apparently it has been found that an oth 
' economically sound spacing program provides a can 
density of wells sufficient to eliminate any seri- req 
ous questions regarding efficiency in recovery. oil 
For purposes of completeness it seems neces- leal 
sary to make the trite qualification that if from of | 
adequate data regarding reservoir factors it is fac 
j known that the reservoir comprises discrete non- ele 
connected lenses, then evidently the number of duc 
wells should be sufficient to provide penetration V 
| of each lens. However, it appears from the re- sto 
iH MID-CONTINENT AND GULF COAST REPRESENTATIVE: Westcott & Greis, Inc., Tulsa, | 2! data obtained from numerous reservoirs the 
in recent years that alteration of an economically acc 
Dallas and Houston. WEST COAST REPRESENTATIVE: Bert W. Paul, Los Angeles. derived spacing program seldom would be neces- Th 
sary. wal 
Summary tan 
Any consideration of factors affecting reser- 
voir -performance requires first a definite com- pea 


“ . mitment concerning the basic principles under- . 

Equipped with lying the performance without which elaboration 
upon details is meaningless. Thus the foregoing ° 

discussion dwells at some length upon this phase _ 


of the question. The concepts of reservoir mecha- = 
nisms which have been outlined represent, in the oth 











writer’s opinion, the accepted modern views. On wh 
this foundation the more important factors in- duc 
S T E A M volved, together with some related details, have pis 
been reviewed. Other factors not considered here, ” 
E L E Cc T R I Cc and their role in the performance, will be evi- 
dent in the light of the fundamentals as outlined. 
In view of the general scope of the discussion, ( 
G A S O a I N E no attempt has been made to outline techniques ove 
for determining factors other than in those in- of 
& D I E S E a stances when proper emphasis has required it. = 
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Protection Against 


Static Electricity 
(Continued from Page 140) 


is usually a tank of some description, it is of in- 
terest to see what happens to the current deliv- 
ered with the stream. For example, suppose the 
inlet is below the liquid level. As the stream en- 
ters, its velocity drops sharply and the turbulence 
is reduced greatly. Due to increased dimensions 
of the container (compared with the pipe), the 
leakage resistances are increased. It remains for 
the reduced turbulence of the liquid and the in- 
ternal pressure of its volume charge to drive the 
incoming current to the tank walls, where the 
opposite charge awaits. Both these factors are 
random in nature; ie., the turbulence may carry 
charges in any direction, and the pressure due 
to volume-charge effect causes the charges to ex- 
pand like a gas. 


For those charged elements that happen to 
meet the tank wall, all is well; but for those that 
happen to meet the free oil surface, there is an- 
other problem. Charges reaching the free surface 
cannot reenter the oil body, because that would 
require work. They must leak away across the 
oil surface to the tank wall. When the rate of 
leakage is slow compared to the rate of delivery 
of charge to the surface, the voltage of the sur- 
face can become so high as to break down the 
electrical resistance of the vapor space and pro- 
duce a spark. 

We have here a hazard which, when under- 
stood, is markedly different in configuration from 
the case of the tire static. To begin with, the 
accumulation of charge is on the free oil surface. 
The opposite charge is on the inside of the tank 
wall. One common precaution, viz., connecting the 
tank to a ground rod, has no bearing whatever 
on the problem. This is because the ground rod 
in no way can become part of a circuit which 
peacefully will reunite the separated charges. 

The treatment of this problem, therefore, must 
be based on means to prevent or reduce the ar- 
rival of static charges at the free oil surface. The 
problem should be considered also in the light of 
other more effective generating mechanisms 
which we shall take up soon, and which also pro- 
duce charges on the free oil surface. At the mo- 
ment let us consider the analysis of some prac- 
tices already avoided as hazardous. 


Filling of Tanks from Overhead Inlets 


Consider the filling of a tank truck through an 
overhead fill pipe whose outlet is insulated or is 
of insulating material (canvas). Assume the 
stream falls from just inside the tank to the free 
oil surface. 

The charge carried by the stream is delivered 
directly to the free oil surface, producing a rap- 
idly rising potential here. Part of the opposite 
charge is left on the canvas or insulated metal 
fill pipe, where it increases the voltage in the 
opposite direction. Several hazards exist, in spite 
of the possible presence of a drag chain and a 
bond between the truck and piping. If (particu- 
larly in small tanks) the surface charge leaks more 
quickly to the tank than the nozzle charge leaks 
to the piping, a spark may occur between the 
nozzle and the filling hatch. If the leakages are 
related inversely, a spark inside the tank is pos- 
sible. If both leakages are slow, there may be a 
Spark from nozzle to liquid when the level rises 
high enough. 

All these possibilities are eliminated by the use 
of a metal filling nozzle that extends to the tank 
bottom and is bonded to the tank truck and to the 
piping. By delivering the charged fluid to the tank 
bottom, the fraction of the charge that can reach 
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the free oil surface is reduced drastically. The 
charge is delivered instead to the tank wall where, 
by virtue of the bonding, the opposite charges are 
waiting. 


Filling of Large Tanks 


In order to see the electrical picture inside a 
large tank, we should consider still another 
mechanism that generates static charges: 

The contents of a large tank frequently rest 
on a layer of water from a few inches to several 
feet in depth. If a bubble of air or other gas is 
introduced under this layer, upon rising it will 
become charged by friction with the oil. At the 
surface the sudden bursting of the bubble de- 
posits this charge where it is least wanted. If per- 
chance the gas bubble picks up a skin of water 
at the start, the amount of charge deposited 
greatly is increased. This is in a good part due to 
the sudden shrinkage in the water-oil contact 


area when the bubble skin contracts into a drop 
of water. 

A similar effect in reverse is had when water 
sprays or chemicals are dumped in through the 
free oil surface. Here the separation of charges 
begins on the surface, and a good part of the 
charges separated just under the surface diffuses 
to the surface. 

The more finely divided the spray, the more 
contact surface per pound of material is available 
to separate charges. 

In one case the opposite charge is left on the 
tank bottom; in the other it is carried to the 
tank bottom. The voltage of the oil surface rela- 
tive to the inmer tank wall is raised, and the haz- 
ard is again out of reach of external “grounds” or 
other outside precautions. 

Surface charges are much more serious in 
large-diameter tanks than in smaller tanks, be- 
cause in the larger tanks the leakage path is 
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IN NATIONAL DEFENSE 
Bi COORDINATED BY 


LUEPRINTS 


HEN unusual demands are put 

upon many industries working 
toward a common goal, each one has 
to gear its production to the next. There 
can be no weak links or the finished 
product will be delayed. 


Now, in this National emergency, with 
so many specialized products on order, 
there are thousands of new designs and 
redesigns which must be drawn out in 
the drafting room and transmitted to 
the shop. Blueprints are the simplest 
and most satisfactory method of repro- 
ducing these engineering drawings. 


The C. F. Pease Company—for 30 years 
the leader in the Blueprinting Indus- 
try—has upped its production of Qual- 
ity Blueprinting Machines by operating 
night shifts in its new, modern plant. 
Additional space is being planned and 
new improvements are constantly be- 
ing built into every machine, in an effort 
to strengthen the reproduction link in 
the Defense Program. 


The Pease Company is proud to be a 
part of the great National plan to main- 
tain Peace, and toward this end will 
continue to furnish the finest Blueprint- 
ing Equipment available. 


F. PEASE COMPANY 


Park Road . . . Chicago, 


tilimon 
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longer, and the greater electric capacity stores up 
rather high energies. 

The remedies and safeguards against surface 
charges in large tanks are numerous; and, where- 
as usual practice does not eliminate the charges, 
the rate of charging can be kept at a substan- 
tially safe low point. To be specific, we can 
enumerate a few reasonable precautions: 

From the nature of the hazard, special care 
should be used in handling products whose vapor 
pressures (at tank temperature) are such that 
combustible mixtures are formed. 

The most obvious complete remedy is to have 
no free oil surface, using floating-roof tanks. 

In the majority of tanks in which a free oil 
surface exists, the principles governing safe 
practice involve (1) preventing charges already 
separated from reaching the surface; (2) pre- 
venting the generation or deposit of charges on 
the surface. 


To prevent inflowing charges from reaching 
the surface, inlet lines should be close to the 
bottom, and the stream should be directed down- 
ward. This delivers the stream charge directly 
to the tank wall and away from the surface. An 
additional precaution is to pump in at a low rate 
until 5 or 6 ft. of depth has removed the surface 
further from the inlet. 

To prevent deposit or generation of charges on 
the oil surface, several precautions are observed: 

Air in pipe lines should be bled off outside the 
tank. 

Water in the lines should be displaced with cau- 
tion. When the inflowing stream is capable of 
severely agitating the bottom water, low initial 
flow rates are indicated. 

Filling through a raised swing line (over the 
surface) is a good way to charge the surface, and 
should be avoided. 

Overshot fill pipes that extend to the tank bot- 
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e Temperature Changes 


Every Badger Expansion Joint is scientifically heat-treated 
throughout fabrication to assure maximum benefits from this 
useful metallurgical step. The self-equalizing expansion 
joint such as that illustrated is made to the Directed Flex- 
ing design which keeps flexing stresses from localizing as 


straight-sided corrugations. 


Finally, they are made by E. B. Badger & Sons Co. who 





.... Without maintenance 
. ... without corrosion 
.... with minimum insulation 


Those Badger Joints you see being installed in a large 
refinery won’t have to be looked after throughout their 
long life. They’re packless and they're stainless steel. 


Important as these two factors are, there are others which 
should not be overlooked. 


strongly tend to do in old-fashioned joints with 


pioneered, developed, and perfected the packless type of 
expansion joint—not only copper but stainless steel so 


75 Pitts St. 


widely used in refineries. 


E.B. BADGER & SONS CO. 


Boston, Mass. 


Agents in Principal Cities 


tom, under some conditiuns can produce excessive 
turbulence and even air bubbles, the air being 
entrained aspirator-fashion from the siphon break. 
er. When the entrained air represents a hazarg, 
the siphon breaker could be shut off during pump. 
ing. Lowered filling rates at the start reduce the 
rate of charge separation from stirred-up bottom 
water until surface is raised to a safer distance. 

Chemicals to be added to a tank preferably are 
mixed and fed into the incoming stream, not 
poured nor sprayed in from above. 


Other Static Hazards 


The oil industry is confronted with other possi. 
bilities of ignition by static charges. Most of these 
are well controlled already, and are listed here 
for completeness. 

Lightning discharges to tanks are substantially 
harmless if the tanks are all-steel construction 
and gas-tight. This is true regardless of the re. 
sistance to earth from the tank, as such construc. 
tion prevents sparks inside the tank. Vapors out. 
side, naturally, are liable to be ignited. 

Static charges on men, arising from friction due 
to motion, are able to produce dangerous sparks, 
A gager, for instance, can insure discharge of 
his body by making contact with his bare hand 
before opening the gage hatch cover. (The use 
of gaging wells is good insurance against trouble 
from oil-surface charges in flowing tanks.) ... 

Belt-driven equipment represents a hazard in 
that one of the charges, riding on the belt, may 
jump to guards or belt guides. “Static combs” 
guarantee that a spark will jump. It is possible— 
for instance, by using high humidity—to keep a 
belt discharged. However, until belts are made at 
least semiconducting and are run on metal pulleys, 
it will be generally safer not to use them in an 
explosive atmosphere. 

In conclusion, let us note that most of the com- 
mon precautions now used as protection against 
static electricity are effective. To date, in every 
case of record in which some safeguard failed to 
work, either the remedy had been misapplied or 
there had been more than one mechanism of 
charge separation and accumulation, one of which 
had not been accounted for by the steps taken. 
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Discovery well in Falls City field of Southeast Nebraska 














REDA in- 













OKLAHOMA 
FIELDS 


This is one of the many Reda-equipped wells in Okla- 
homa and the Mid-Continent Area producing large 
volumes of fluid with comparatively low oil percent- 
ages. Some of these wells have produced with Reda 


97% HP Reda Unit installed in pumps, after operation by other methods was discon- 
Pottawatomie County, Okla- . : : s much oil as w revi sl esti- 
ak ee ee tinued, nine times as much o as previously 
duces 1400 barrels fluid and 125 mated to be recoverable. 

oil per day. 


These records are due to the higher capacities avail- 
able with Reda pumps and to the fact that the per 
barrel lifting cost of Reda is lower. 





If you suspect you have wells capable of producing 
more, daily and ultimately, investigate Reda. If you 
have wells of any capacity ready to equip for pump- 
ing, compare our prices. You will incur no obligation 





by requesting our recommendation and may receive 
information of considerable value to you. 


REDA\ PUMP) CO} 









THE ONLY SUBMERGIBLE ELECTRICAL CENTRIFUGAL Oll WELL PUMP 
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A valve must pro- 
vide positive clo- 
sure, even after 
years of service in 
the open position. 
The best valve 
guarantees this ef- 
fect with wide, self- 
releasing 30° angle 
wedges, and flexible-action gates 
which automatically adjust them- 
selves to seats. It permits no pres- 
sure shock. 























The best valve also assures smooth, 
positive operation by unwedging and 
freeing gates before raising, wedging 
them only when they are directly op- 
posite ports. It cleans itself and has 
no internal guides to cause foul-up; 
it allows ready replacement of parts 
through ample tolerances. 


double 


Only the parallel seat, 
wedge slide gate valve provides all 
these essential benefits. This prin- 
ciple, developed and perfected by 
Ludlow has been universally accept- 
ed and preferred for oil, gas, and 
water lines since 1866. 


Ludlow Valve with forged steel welding 
flanges. Write for information on this and 
other Ludlow valves. 


The : 
LUCEOW 
VA LV MFG:CO-INC- 


TROY: N:¥> 
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Emulsion Deoiling Process 


(Continued from Page 117) 


employing a 60-in. centrifugal is given in Table 
4. Typical operations are shown for Mid-Continent 
pressed slack wax and for the rerunning of 
sweater foots oil to recover the scale wax con- 
tained therein. The operation on an 86° F. cold- 
test sweater foots oil producing an 80° F. cold- 
test filtrate and a 113° F. melting-point cake is 
of particular interest, and demonstrates a versa- 
tility which should be of value in plant practice. 

A distinguishing feature of emulsion deoiling 
is the compactness of the equipment, as evidenced 
by the installation of a 400-bbl.per-day unit in a 
box car. All process heat requirements are met 
by low-pressure exhaust steam and, therefore, 
wax-production capacity is obtained without addi- 
tional boiler load. The equipment may be oper- 
ated at emulsion temperatures within 4° to 5° F. 
of the cooling-water temperature. Refrigeration, 
therefore, is required only when the plant cooling- 
water temperature is in excess of approximately 
80° F. Based on representative refinery utility 
costs, the total direct operating cost, including 
labor, is only 4 to 5 cents per barrel of charge 
for a single-stage operation of the type shown in 
Table 4. This operating cost is far lower than that 


usually encountered in conventional sweating. The 
operating cost of 10.4 cents per barrel for reryp. 
ning the foots oil shows a saving over convention. 
al methods of recovering this wax. 


Conclusions 


This paper presents a new process for deoiling 


‘crystalline waxes, and summarizes the pilot-plant 


and commercial operations. The process utilizes 
water emulsions to effect continuous wax-oil sepa. 
rations. No expensive solvents nor solvent-recoy. 
ery equipment is required. The processing time 
is a matter of minutes, rather than of days; and, 
therefore, automatic control is immediately effec. 
tive. The plant cost and operating cost are low. 
and only exhaust steam is required for heating. 
The method may be applied to the complete proc. 
essing of slack wax to semirefined grades, or 
may be used as an adjunct to existing sweating 
equipment. 

The emulsion wax-separation processes are coy- 
ered by the following Unied States patents issued 
to Schutte: Nos. 2168140; 2168141; 2168149: 
2168143; and 2168306; and pending applications 
for patents. The Lummus Co. is the sole licensor, 








TABLE 3—PLANT DATA, EMULSION DEOILING OPERATIONS, COMMERCIAL OPERATION, 48-IN. CENTRIFUGAL 


A 
B-A slack 
wax from 
distillate 


125-viscosity 
Charge stock: 
Melting point, A.S.T.M., °F. 125-127 
Oil (press method), per cent 4-11 
End point at 10 mm., 590-615 
Cake: 
Volume per cent on charge ...... 52 
Volume ver cent on slack wax ..... 52 
Melting point, A.S.T.M., °F. ... . 130-181 
Oil (press method), per cent ee 0.4-0.7 
Filtrate: 
Volume per cent on charge ie 29 
Volume per cent on slack wax ..... 29 
Melting point, A.S.T.M., ° 118 
Oil (press method), per cent Mae 
Cycle: 
Volume per cent on charge pctehaiaye 19 
Volume per cent on ag wax : 19 
Melting point, A.S.T . 
Oil (press method) cm? and “B”), 
per cent .. 5 
Overall scale wax, volume per ‘cent 
on slack wax . 
Overall filtrate, volume per ‘cent on 
slack wax ; 
Charge rate, bbl. per ‘day 
Exhaust steam, Ib. per hour 


60.6 


39.4 
396 


; 660 
(40 Ib. — 
: 1 
(69 gal. per bbl.) 
(1.62 kw.-hr. per b 


Water, no reuse, gallons per minte 


Power, kilowatt hours 
Utility costs:* 
Steam, cents per barrel of slack wax 


Water, cents per barrel of slack wax 
Power, cents per barrel of slack wax 


*Steam at 25 cents per 1,000 lb.; water at 


5 cents per 1,000 gal.; 


Cc 

B-A slack 

wax from D 
50 percent Accumu- F 
80-viscosity lated B-A slack 
and 50 per filtrate wax from 
cent 250- from E 155- 
viscosity other cake from viscosity 
distillate operations os” distillate 


118.6 114.4 123 120 
14.3 21 1.3 6 
680 to 700+ ners 
47.3 52 
47.3 é 
128.6 
0.4 


ne 

no. 
SOOR OSHR 
WOORCO Pr ON 


52.7 
52.7 
110 


_ 
a hh pet OT 


power at 5 cents per kilowatt hour. 





TABLE 4—PLANT DATA, EMULSION DEOILING OPERATIONS, 60-IN. CENTRIFUGAL 


Charge: 

Throughput, bbl. per day .. 

Volume per cent of PO ong on charge 
Charge inspections: 

Melting point, A.S.T.M., °F. 

Oil (press method), per cent 
Cake inspections: 

Melting point, A.S.T.M., °F. 

Oil (press method), per cent 
Filtrate inspections: 

Melting point, AS.T.M., °F. 

Cold test, °F. Pe 

Cova test, °F. 

122°F.-melting-point wax (solvent method), 
Direct operating cost, in cents Lau barrel of poveecxt 

Power . 

Water, at 77° F. 

Refrigeration 

Labor, one man per shift 


Total 


‘per cent 


... 1.8 kw. per bbl. 
. 845 gal. per bbl. 


Sweater 
foots oil 


Slack-wax from 
Mid-Continent crude 


620 (750 gross) 338 
68.0 14 


86 
Cold test 


113 


26 


81 
80 
81.5 
10.5 
2.5 kw. per bbl. 1.62 
Reused 
36.5 tons* er 


10.41 


*Based on reuse of water and net cooling by steam-jet refrigeration. 


Water at one-half cent per 1,000 gal. at 77° F. 


Power at one-half cent per kilowatt. 
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Reduced materially the cost of making 100 octane 
: gasoline over other methods. 


Reduced the capital cost by one third over that of 
another type of unit designed to do the same thing. 


These results were obtained on a recent Kellogg-built 
unit—the largest ever designed and constructed for 
this particular process. 


| When you have a processing problem consult the 
Kellogg Company because advantages similar to the 
above may be available to you. 


ter LICENSING AND CONSTRUCTION AGENTS under United States an 


oreign atents or 
oil Catalytic Processes for Cracking, Reformin g, Dehydrogenation, Alkylatior 
2 . Desulphurization 
} @ Gasoline Products Company, Inc., Pyrolytic Cracking 
@ The Polymerization Process Corporation, Thermal and Catalytic Polymerization 
} 
test @ JUIK Processes for Lubricating Oil Refining with Propane and t 

Deasphalting Dewaxing - Solvent Extraction and Acid Treating s 

6 \ \ 


@\ The Gray Processes Corporation, Cloy Treatin 9 , 





0 THE M. W. KELLOGG COMPANY ~- JERSEY CITY, NEW JERSEY - 225 BROADWAY, NEW YORK 
Los Angeles: 609 South Grand Tulsa: Philtower Building 


EUROPEAN REPRESENTATIVE: Compagnie Technique des Petroles, 134 Boulevard Haussmann, Paris, France. 
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Hydraulics of 
Mud-Circulating Systems 


UD-LADEN fluid, as used in the drilling of 
M wells by the rotary method, is called on to 
perform numerous functions. It serves primarily, 
however, as a vehicle for transporting drill cut- 
tings from the bottom of the hole up to the sur- 
face, where they can be deposited. The desired 
characteristics of the mud, with reference to its 
physical and chemical properties, will be gov- 
erned largely by the relative importance of the 
various purposes to be served at any one particu- 
lar moment during a drilling operation. 

Although there may be what is considered an 
“average” mud, it cannot be stated accurately 
that there is a “general-purpose” mud, for the 
reason that characteristics most favorable for one 
condition may be least favorable for some other 
condition in the hole which occurs simultaneous- 
ly. Mud control, therefore, which represents in 
its broader aspect a logical compromise under 
such varying conditions, is entirely beyond the 
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HOLE DIAMETER - INCHES 


VELOCITY RATIO = 


HOLE - INCHES 

Fig. 1—({Top) Relative areas—several drill-pipe sizes in 
holes of various diameters. Fig. 2—(Bottom) Mud-stream 
velocity ratios for several drill-pipe sizes in holes of 


various diameters 


scope of this paper. This discussion relates rather 
to the means of efficiently circulating an average 
mud down to, and back up from, the bottom of 
the hole in volume adequate for effectively re- 
moving cuttings from the hole. Special reference 
is made to some of the factors to be considered 
in choosing the more favorable combinations of 
hole diameter, drill-pipe size, pump capacity, and 
prime-mover rating to be used in drilling a hole 
into which a given size and length of casing is 
to be set. 
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By WESLEY W. MOORE 
Tulsa, Okla. 
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This discussion does not relate to mud control 
nor mud conditioning, about which much already 
has been published. It deals rather with a pre- 
liminary analysis of the problem of circulating 
an average rotary-drillng mud down to and 
back up from the bottom of the well bore in such 
volume and at such velocity as effectively to re- 
move drill cuttings from the face of the forma- 
tion being contacted by the drill bit and-to trans- 
port such cuttings up to the surface, where they 
can be deposited. 

The useful work accomplished by the circulat- 
ing mud stream is normally very small in rela- 
tion to the energy expended. Much of the hydrau- 
lic energy, furnished by the slush pump, is con- 
sumed by friction head within the drill pipe: 
whereas no useful work is accomplished by the 
mud stream until after it has left the drill bit. In 
most instances the overall mechanical efficiency 
of the mud-circulating system can be improved 
by closer attention to the relationship of hole di- 
ameter, drill-pipe size, and slush-pump capacity. 
Included with this paper are charts and tables 
which it is believed may assist in analyzing the 
problem which here is introduced. 

Paper was presented before Division of Pro- 
duction, at annual meeting of the American Petro- 
leum Institute, Chicago, November 11-15, 1940. 








Whereas some of the principles involved in this 
discussion may apply generally, these analyses 
refer more particularly to conditions such as are 
found in the greater Mid-Continent area, where 
formations penetrated by the drill bit are gener- 
ally firm and require the more or less continu- 
ous use of so-called “rock bits.” In the Mid-Conti- 
nent area little or no importance can be attached 
to the jetting action of the high-velocity mud 
stream as an actual hole-making agent. Here also 
it is presumed generally that a rate of circula- 
tion which effectively elevates the drill cuttings 
will be adequate also for keeping both the bit and 
the bottom of the hole clean and free of debris. 

Experience has taught that certain combinations 
of drill-pipe size, hole diameter, and rate of cir- 
culation are conducive to successful and economi- 
cal drilling operations. Relatively high mean ve- 
locities in the returning mud stream appear to 
be an important factor in this connection and, al- 
though desirable, often are limited in application 
by friction head developed within the mud-circu- 
lating system—particularly within the drill pipe 
itself. 

Within practical limits the friction head (or 
pressure drop) developed in any given mud- 
circulating system varies as the 1.85 power of the 
mean velocity of flow within the system, where- 
as the hydraulic-horsepower output of the slush 
pump, which maintains this circulation, varies as 
the 2.85 power of such velocity. In view of these 


relationships it is apparent that if the power re. 
quirements of the slush pump are to be kept with. 
in reason, and if the mean velocity of the return. 
ing mud stream also is to be kept at the desired 
higher rate, careful attention must be given to 
one important factor in the mud-circulating sys. 
tem, viz., the relation of the hole diameter to 
drill-pipe size. 


Trend in Casing Size 

The rotary method of drilling first was intro. 
duced successfully into the Mid-Continent area 
during the development of the Seminole field, 
about 15 years ago. It was the practice at that 
time to drill to a depth of 4,200 ft., using a 65¢-in, 
o.d. drill pipe with an 11-in. bit, and then to ge: 
85-in. 0.d. casing. Slush pumps capable of deliy- 
ering approximately 600 g.p.m. soon came into 
general use. The inherent advantages of this pro- 
gram were such that mean velocities of returns 


OLE DIAMETER - INCHES 


RATE OF MUD CIRCULATION - CALLONS PER MINUTE 


Fig. 3—{Top) Rate of mud circulation required for 
velocity of 200 ft. per minute in annulus. Fig. 4— 
(Bottom) Approximate circulating pressure (PC) for 
5.000-ft. depth 


could be maintained at about 200 ft. per minute 
with only moderate pump pressure. 

In more recent years, due to economic condi- 
tions generally and due to continued search for 
new oil reserves at greater depths, the trend has 
been toward smaller sizes of casing for the pro- 
duction string. During the past 2 years preference 
for 5%4-in. o.d. casing has made rapid gains over 
the still-popular 7-in. 0.d. size. Some operators 
prefer 6-in. 0.d. over 5%-in. 0.d. casing, whereas 

(Continued on Page 212) 


THE OIL AND GAS JOURNAL 









area 
ield. 
that 
g-1n 


) Set 


into 


pro- 














PROTECTS 


the oil industry’s equipment against corrosion 




















Rust-Ban is not a single product, but a complete line of 
corrosion preventives. The Rust-Ban products have proved their 
worth under the varied operat- 
ing conditions encountered in 
oil fields, in refineries and on 
miles of pipe lines. 

Learn how Rust-Ban can 
assist you in the solution of 
your corrosion problems. Write 


the nearest marketer. 
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some others use as small as 4%in. o.d. casing in 
certain areas. As yet we have not had sufficient 
experience drilling holes into which to set these 
smaller sizes of casing to show conclusively the 
most economical drilling program. 

Obviously the minimum size of hole for consid- 
eration is one that provides adequate clearance 
for running, circulating, and cementing the cas- 
ing. The exact amount of clearance considered 
safe wiil vary with local conditions, and to some 
extent with the depth of hole to be cased. How- 
ever, it does not follow necessarily that such mini- 
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RATE OF MUD CIRCULATION - GALLONS PER MINUTE 


Fig. 5—Hydraulic horsepower required of slush pump 


mum hole size, thus determined, is likewise the 
most economical size to drill, unless by chance it 
affords also the possibility of using safely, and 
with sufficient clearance for fishing, some stand- 
ard size of drill pipe large enough to permit cir- 
culation of sufficient mud at moderate pressures 
to produce the desired mean velocity of returns 
in the annulus. 


Factors Involved 


The useful work accomplished by the circulat- 
ing mud stream is normally very small in rela- 
tion to the energy expended. Much of the hy- 
draulic energy supplied by the slush pump is con- 
sumed by friction head in the flow of mud down 
through the drill pipe, whereas no useful work 
is accomplished by the mud stream until after it 
first has left the bit. The mechanical efficiency 
of the system is accordingly very low and, there- 
fore, presents an interesting field for study. The 
charts herein may assist in an analysis of the 
various factors involved, but no final and com- 
plete answer to the problem is attempted here. 

The several charts designated Fig. 1, Fig. 2, 
Fig. 3, and Fig. 5 result from simple mathemati- 
cal deductions, whereas the chart designated Fig. 
4 is empirical in form and only tentative as to 
values shown therein. 

Fig. 1 illustrates graphically some basic com- 
parisons between cross-sectional areas inside 
standard sizes of drill pipe, and the annular area 
outside the pipe when employed in drilling holes 
of various diameters. For the sake of convenience 
each such area is expressed in per cent of total 
cross-sectional area of the entire hole, less that 
occupied by the material in the pipe. It is rather 
obvious that the higher the percentage of area 
inside the drill pipe, the more favorable such 
combination. 

Fig. 2 shows essentially the same fundamental 
relationships as are shown in Fig. 1, except that 
in Fig. 2 the resulting mud-stream velocity inside 
the drill pipe is compared directly with that in 
the annulus. Inasmuch as the primary function 
of the circulating mud stream—viz., removal of 
cuttings from the well—is performed in the an- 
nulus, and as relatively high velocities are desir- 
able in attaining this result, the velocity ratio as 
shown must be kept low in order to prevent limi- 
tation of circulation through excessive pressure 
drop in pumping down through the drill pipe. 
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Fig. 3 shows, for a large number of possible 
combinations of drill-pipe size and hole diameter, 
the rate of mud circulation, in gallons per min- 
ute, required to produce in the annulus an arbi- 
trarily chosen mean velocity of 200 ft. per minute. 

Fig. 4 illustrates graphically the slush-pump 
pressures resulting from various rates of mud 
circulation at an assumed well depth of 5,000 ft. 
for the five most commonly used sizes of drill 
pipe, in combination with hole diameters in which 
perhaps they most commonly are employed. As 
stated hereinbefore, these curves are empirical 
in form and are subject to revision as to values, 
inasmuch as they represent conclusions of the 
author based only on observations and other such 
data as were available to him. It is believed, how- 
ever, that for any given mud-circulating system 





used in a well-drilling operation, the resulting muq. 
circulating pressure may be broken down into 
three principal components: Ps, Pr, and P,., 

Ps, herein used to designate shearing pressure, 
is the pressure required to start the flow of drijjj. 
ing mud, which is not regarded as a perfect liquid, 
because a large proportion of solids is present. 
The shearing pressure varies directly as the wel] 
depth, but is apparently uninfluenced by varia. 
tion in rates of circulation. The values, expresseq 
in pounds per square inch per unit of well depth, 
are dependent on the physical properties of the 
mud and the nature of the combined flow chan. 
nels. The values used in plotting curves shown jn 
Fig. 4 are those given by Herrick’ for 70-lb. mua. 

P:,—herein used to designate pressure drop re- 
sulting from fluid friction in fixed accessories 








TABLE 1 


Displacement in Gallons per Minute, Duplex Slush Pumps 
8-in. stroke. (1%-in. piston rod deducted) 





Liner Revolutions per minute 
size rc —" 

(inches) 1 50 55 60 65 70 
4 1.5742 79 87 94 102 110 
4% 1.7989 90 99 108 117 126 
4% 2.0334 102 112 122 132 142 
4% 2.2882 114 126 137 148 160 
5 2.5534 128 140 153 166 179 
5} 2.8322 142 156 170 184 198 
5% 3.1246 156 172 188 204 219 
5% 3.4306 172 189 206 223 240 
6 3.7502 187 206 225 244 262 
6% 4.0834 204 224 245 266 286 
6% 4.4302 222 244 266 288 310 
634 4.7906 240 263 289 312 335 
7 9.1646 258 284 310 336 362 
7% 3.5522 278 305 333 361 389 





TABLE 2 
Displacement in Gallons per Minute, Duplex Slush Pumps 
10-in. stroke. (1%-in. piston rod deducted) 





Liner Revolutions per minute 
size ——" 
(inches) 1 50 55 60 65 70 


1.9677 98 108 118 128 138 
2.2482 112 124 135 146 157 
2.5418 127 140 152 165 178 
2.8602 143 157 172 186 200 
3.1917 159 175 191 207 223 
3.5402 177 195 212 230 248 
3.9058 195 215 234 254 274 
4.2882 214 236 257 278 300 
6 4.6877 234 258 281 304 328 
5.1042 255 281 306 332 358 
5.5378 277 304 332 360 388 
5.9882 300 330 360 390 420 
6.4557 323 355 387 420 453 
6.9402 347 382 416 451 485 
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TABLE 3 


Displacement in Gallons per Minute, Duplex Slush Pumps 
12-in. stroke. (2-in. piston rod deducted) 





Liner Revolutions per minute 

size A 

(inches) 1 45 50 55 60 65 
+ 2.3088 104. :115 127 138 150 
4% 2.6214 118 131 144 157 170 
4% 2.9737 134 149 163 178 193 
4% 3.3558 151 168 185 202 218 
5 3.7536 169 188 207 226 244 
5% 4.1718 188 209 230 250 271 
5% 4.6104 208 230 253 276 299 
5% 5.0694 228 253 279 304 329 
6 5.5488 250 278 305 333 361 
6% 6.0486 272 302 332 363 393 
6% 6.5688 296 328 361 394 427 
6% 7.1094 316 351 386 421 455 
7 7.6704 345 383 422 460 498 
7% 8.2518 372 413 454 495 536 





TABLE 4 
Displacement in Gallons per Minute, Duplex Slush Pumps 
14-in. stroke. (2-in. piston rod deducted) 





Liner Revolutions per minute 
size f A ~ 
(inches) 1 40 45 50 55 60 
4 2.6936 108 121 1355 148 162 
4% 3.0583 122 138 153 168 183 
446 3.4693 139 156 173 i191 208 
4% 3.9151 157 176 196 215 235 


%4 4.8671 195 219 243 268 292 
ly 5.3788 215 242 269 296 322 
% 5.9143 236 266 296 325 355 
6 6.4736 258 291 324 356 388 
6% 7.0567 282 318 353 388 424 
6% 7.6636 306 345 383 421 460 
6% 8.2943 332 373 415 456 498 
7 8.9488 362 407 452 497 543 
7% 9.6271 386 434 481 529 577 





TABLE 5 
Displacement in Gallons per Minute, Duplex Slush Pumps 
15-in. stroke. (2%-in. piston rod deducted) 








Liner Revolutions per minute 

size r = 

(inches) 1 40 45 50 55 60 
4% 3.6087 144 162 180 198 216 
4% 4.0864 163 184 204 225 245 
5 4.5836 183 206 229 252 275 
5% 5.1064 204 230 255 280 306 
6% 5.6546 226 254 283 311 339 
5% 6.2284 249 280 311 342 374 
6 6.8276 273 307 341 375 409 
6% 7.4524 298 336 373 410 447 
6% 8.1026 324 365 405 445 4186 
6% 8.7784 351 395 439 483 526 
: J 9.4796 379 426 473 520 568 
7% 10.2064 409 460 510 561 613 
7% 10.9586 438 493 548 603 658 
7% 11.7364 470 528 587 645 704 

TABLE 6 


Displacement in Gallons per Minute, Duplex Slush Pumps 
16-in. stroke. (2%4-in. piston rod deducted) 








Liner Revolutions per minute 
size ~A—_—_ 

(inches) 1 40 45 50 55 60 
4% 3.8493 154 173 193 212 231 
4% 4.3588 174 196 218 240 262 
5 4.8892 195 220 244 268 293 
5% 5.4468 218 245 272 299 326 
5% 6.0316 241 271 301 332 362 
5% 6.6436 265 298 332 365 398 
6 7.2828 291 328 364 400 436 
6% 7.9492 318 358 398 437 476 
6% 8.6428 346 389 432 475 518 
6% 9.3636 374 421 468 515 162 

0 





7 10.1116 404 455 905 j 

7% 10.8868 435 489 544 598 652 

7% 11.6892 467 525 584 642 700 

7% 12.5188 500 563 626 688 751 
TABLE 7 


Displacement in Gallons per Minute, Duplex Slush Pumps 
18-in. stroke. (2%-in. piston rod deducted) 








Liner Revolutions per minute 
size ~ —, 
(inches) 1 40 45 50 55 6U 
% 4.1851 167 188 209 230 251 
4% 4.7583 190 214 238 262 286 
5 5.3550 214 241 268 294 321 
5% 5.9823 239 269 299 329 359 
5% 6.6402 266 299 332 365 398 
5% 7.3287 294 330 367 404 440 
6 8.0478 322 362 402 442 482 
6% 8.7975 352 396 440 484 528 
6% 9.5778 382 430 478 326 979 
6% 10.3887 415 467 519 571 623 
7 11.2302 449 505 561 618 674 
7% 12.1023 485 545 605 666 = 727 
7% 13.0050 520 585 650 715 780 
7% 13.9383 558 627 697 766 836 
TABLE 8 


Displacement in Gallons per Minute, Duplex Slush Pumps 
20-in. stroke. (2%-in. piston rod deducted) 





Liner Revolutions per minute 
size ——~ aa 
(inches) 1 40 45 50 55 60 
4% 4.6501 186 209 233 256 279 
4% 5.2870 211 238 264 291 317 
5 5.9500 238 268 297 327 39/ 
5% 6.6470 266 299 332 365 399 
5% 7.3780 295 332 369 406 443 
5% 8.1430 325 366 407 448 488 
6 8.9420 357 402 447 492 O34 
6% 9.7750 390 440 489 537 = 
6% 10.6420 425 479 532 585 638 
6% 11.5430 462 520 577 635 692 
7 12.4780 499 561 624 686 749 
7% 13.4470 538 605 672 739 806 
The 14.4500 577 650 722 795 867 
7% 15.4870 619 696 774 851 929 


Note: For actual deliveries deduct 5 to 10 per cent 
(depending on conditions) from figures shown i) 
Tables 1 to 8. 
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such as mud lines, hose, swivels, kelly, drill col- 
jar, and bit—is assumed to vary as the 1.85 power 
of velocity (or for any given circulating system, 
as the 1.85 power of the rate of circulation), but 
is otherwise constant, as these accessories do not 
change with well depth. 

Py—herein used to designate pressure drop re- 
sulting from fluid friction within the drill pipe, 
through the tool-joint restrictions, and in the an- 
nulus—is assumed to vary as the 1.85 power of 
velocity (or rate of circulation as above), and also 
directly as the depth of the well. 

The pounds-per-square-inch values shown for 
curves A. B, C, D, and E in Fig. 4, for various 
rates of circulation in an assumed 5,000-ft. well, 
re for total circulating pressure “P-,’”’ wherein: 


P. Ps + Py + Pre 


Except for experiments performed by March 
and Gilbert,? there seems to be little published ex- 
perimental data on which to base assignment of 
definite values to Pr, and Pr.. It was necessary, 
therefore, to consider Pr, and Pr. collectively in 
plotting curves shown in Fig. 4, with only a sug 
gestive relative value for each, in order to facili- 
tate derivation of a formula for estimating pres- 
sures at depths other than 5,000 ft. In general, 
curves A, B, C, D, and E have been found to be 
representative, and reasonably accurate, when 
checked against a large number of recorded ob- 
servations made available to the author. 

Fig. 5 shows graphically the hydraulic horse- 
power required of the slush pump to maintain 
mud circulation at various rates and at various 
pressure differentials. 

Tables 1 to 8, inclusive, show displacement, ir 
gallons per minute, for slush pumps of different 
sizes operated at various speeds, and are included 
herewith for the reader’s convenient reference. 


Conclusions 

Results in practice, so far as they have been 
observed, seem to confirm the theoretical advan- 
tage of keeping the ratio of drill-pipe size to hole 
diameter as high as possible, and yet retain. ade- 
quate clearance for fishing operations. 

Drilling costs are influenced to some extent 
by the size, weight, and initial cost of the drilling 
equipment required for a specific operation. More 
efficient use of slush-pump capacity, therefore, 
should result indirectly in lowered drilling costs. 

3. The subject, here discussed qualitatively, 
ould seem to be of sufficient importance to war- 
rant further and more scientific study, so that a 
quantitative analysis of the various factors in- 
volved could be made available to the industry. 
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Questions and Answers 





Washing Face of Sand 
Without Use of Pump 


We would like to wash the face of the sand in a 
4,000-ft. well. Is there any way you can suggest doing 
this without using a pump?—W. E. 


[he best way of washing a sand is by rigging 
1 pump and running the tubing with a perfor- 
ated joint on bottom. Sufficient pressure can then 
Se applied to force the wash oil through the per- 
forations against the walls of the hole. It is as- 
med that the washing is to clean the debris from 


s 
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the walls of the hole and bring it into position 
where it can be removed with a bailer or sand 
pump. 

However, some wells do not justify much ex- 
pense although the cleaning of the sand face will 
undoubtediy make it easier for the oil to get in the 
well bore. In such borderline cases it is necessary 
to keep expenses at a minimum and the sand is 
washed without using a pump. 

This is done by running tubing to the bottom 
of the well or opposite the sand face. If the wash- 
ing is to be done off bottom the first joint of tub- 
ing run is bull-plugged on bottom and perforated; 
perforations can be made with a welding torch 
and the holes made about %-in. in diameter. If the 
washing is to be done on bottom, the bull-plugged 
and perforated joint are not necessary. 

On top of the first joint, a thin cast-iron plug is 
inserted in the collar, thus sealing off the upper 





part of the tubing from the bottom joint. After the 
tubing is run in the hole it is filled with oil to the 
top; it is the pressure of the fluid column which 
is used to wash the hole and this method is par- 
ticularly effective on deep holes. 

The iron plug supporting the fluid column is 
broken by dropping a weight, generally a cast-iron 
sash weight, in the tubing. Cast iron is used as it 
is easy to drill up. Where the bottom of the tubing 
is closed with a bull plug, any type of weight can 
be used as it will be recovered when the tubing 
is pulled from the hole. 

As soon as the iron washer is broken, the oil in 
the tubing rushes out against the wall of the hole. 
Naturally the pressure of the fluid is reduced as 
the head in the tubing decreases. Generally, one 
such treatment is sufficient to clean the sand face 
but if two treatments are necessary the tubing 
can be rerun and the operation repeated. 











Grizzly Pressure Seal Rotary Hose is carefully 


A 
PERFECT SEAL 
AT ANY PRESSURE 








Fig. 1: The Grizzly Pressure Seal Seepage 
of fluid into clearance between Adapter "A” 
and Coupling flange “B” at “C” forces the 
specially designed terminal of hose body 

rmly against the adapter and coupling walls 
at “D” and "E” and forms a positive auto- 
matic seal at any pressure. This eliminates 
the old method of resorting to mechanical 
pressure to obtain a seal which eventually 
damages the hose beyond repair. Ample 
clearance between adapter and coupling flange 
eliminates any possibility of pinching or 
damaging hose. 








Fig. 2: The Grizzly Adapter "A” is te- 
cessed to accommodate the end of the Hose 
“B” which is built integral with the Coupling 
“C", Both the Adapter and Coupling Flange 
are precision machined to perfect fit. Toe 
steel-to-steel connection between Adapter and 
Coupling positively prevents damaging bose 
in any manner, 





* 


engineered to withstand all drilling pressures . . . 
from pressures that are practically nil to the highest 
pressures involved in drilling the world's deepest 
wells. Its exceptional performance is due to the 
patented Grizzly Pressure Seal Coupling, built in- 
tegral with the hose and its steel armor; plus the 
super strength and yy of Grizzly hose, steel 
armored throughout the full length and diameter 
of the hose body. 

The Grizzly Pressure Seal Coupling incorporates 
an entirely new and different method of sealing off 
the fluid within, as shown by the illustrations. 

Complete details will be furnished upon request. 
Ask your supply house, or write direct, for Bulletin 
No. 20-OF. 


E. M. SMITH COMPANY 
660-650 South Clarence St., Los Angeles, California 
Complete Stocks Maintained in Our Warehouses At: 
407 Velasco %t., Houston, Texas * 1621 €. Yellowstone, Casper, Wyo. 
1008 S, F. 29th Street, Oklahoma City, Oble. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York 
Distributed By Leading Supply Companies 
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hermometel 


NO SPARKING HAZARD: All open contact 
electrical mechanisms are enclosed in a heavy 
sealed case mounted on the back of the 
instrument. 


AUTOMATIC CUT-OUT: If it ever becomes 
mecessary to open the back case, a special 


pressure switch automatically functions to 
cut off the supply circuit so no sparking 
can occur. 


UNUSUAL ACCESSIBILITY: The air control sys- 
tem is located in the front of the instrument 
where it is conveniently accessible. 
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for watchin g your temperatures 
in hazardous atmospheres 


A new potentiometer electric thermometer to meet today’s needs! That, briefly, is how one re- 
finery engineer after another has described this modern Bristol’s “Explosion-Resistant” 
Electric Thermometer. 


Like other Bristol’s precision equipment for petroleum processing, this “Explosion- 


Recorder, —for chart- 
Resistant” Electric Thermometer is extremely accurate. What is more it stays accurate, ing top temperature of stabilizer. 
—thanks to Bristol’s precision thermo-sensitive measuring element. dea the TINS TES : 
But on top of this, it is ideal for installation in hazardous atmospheres where every ee ee rca 
precaution must be taken against explosion. It is specially built for such service. On ee 


We shall welcome the opportunity to give you the further information on the “Ex- aa 
. . S ; : ar 2 
plosion-Resistant” Electric Thermometer you may desire. Bit Sey 


THE BRISTOL COMPANY + WATERBURY, CONNECTICUT 


Branch Offices: New York, Boston, Philadelphia, Pittsburgh, Birmingham, Akron, Detroit, Chicago, St. Louis, 
Los Angeles, San Francisco, Seattle....... Canada: The Bristol Company of Canada, Limited, Toronto, Ontario. 


: . 
England: Bristol’s Instrument Company, Limited, London, N.W. 10 yao : bes ' A q ieinoe by Ge. 
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Close-up of two Pyromaster Indicating Re- 
corders in turbineroom of prominent refinery. 






Two Bristol’s Free-Vane Reset Flow Controllers, Flow and 
Temperature Recorder, and Ampliset Pressure Controller. 


B Fe | S F O ” S | Below: Installation of Bristol's Meto-Vane 
Controllers in prominent mid-west refinery 
fe, a ee. ae 
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Rear view of three ‘“Explosion-Resistant’’ Pyromasters, 1n- 
stalled in the gas plant of a major refiner. 
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A.P.I Pipe-Coating Tests: 
Final Report 


N 1930 the American Petroleum Institute, with 
I the cooperation of manufacturers of protective 
coatings and the National Bureau of Standards, 
undertook a study of protective coatings for pipe 
lines for the purpose of establishing the engi- 
neering principles involved in the design, selec- 
tion, and application of such coatings. The 
cedures for testing the coatings were agreed upon 
by the cooperating parties, and have been de- 
scribed in detail by Scott, who supervised the 
application of the coatings and reported’*** the 
first three inspections. 


pro- 


The coatings originally were exposed at 16 test 
sites. Denison has attempted to correlate some of 
the soil properties with the early performance of 
some of the coatings in the test.* 

The coatings tested can be divided into two 
divisions: 

1. Types of coatings each representative sam- 








&. P..L. 


The accompanying article is an abstract of the 
fifth and final report of the central committee 
on pipe-line transportation on the results of a 
study on pipe-coating tests undertaken by the 
group in 1930. The coatings originally were 
exposed at 16 test sites. 

The paper was presented before the Division 
of Production at the annual meeting of the Amer- 
ican Petroleum Institute at its annual meeting 
in Chicago, November 11-15, 1940. 








ple of which was applied in duplicate to approxi- 
mately 30 ft. of an operating pipe line or its 
equivalent. Each of 19 coatings was applied in 
duplicate sections to the pipe line at from 8 to 
12 test sites. Between each group of two coat- 
ings applied to the pipe line, 20 ft. of the line 
were left uncoated. In the same trench at the 
side of each line coating but not touching it, 
five 2-ft. sections of bare 3-in. pipe were laid at 
equally spaced intervals to serve as control speci- 
mens. Three such control specimens were laid 
beside each section of bare pipe line. 

2. Each coating applied to line pipe was applied 
also to 2-ft. lengths of 3-in. boiler tube (hereafter 
referred to as short pipe sections). Three speci- 
mens of each of these coatings and an equal 
number of specimens of each coating which was 
applied only to the short pipe sections, a total 
of 46 varieties of coatings, were buried at gach 
of the 16 test sites as described in Progress Report 
No, 1." This permits a comparison of all coatings 
tested on the 2-ft. lengths. .. . 

Inasmuch as the original agreement regard- 
ing the.manner in which the test was to be con- 
ducted specified that the names of the makers of 


*Publication approved by the director of the National 
Bureau of Standards, U. S. Department of Commerce, 
Washington, D. C. 
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the coatings applied to the lines should not be 
revealed, a comparison of the performances of 
coatings on the pipe lines and on the short pipe 
sections will not be made. Ewing*® has shown that 
the chief differences between the results of the 
two tests are caused by: (1) Differences in the 
exposed areas of the specimens; and (2) more 
favorable conditions for the application of the 
hand-applied coatings on the short pipe sections. 
It is possible that important differences in the 
behavior of the coatings on the short pipe sec- 
tions and on the pipe line are caused by the 
greater weight and the movement of the latter. 
Line temperature may have had some effect. 
(Locations of the test sites and identifying 
were as follow: (1) Temple, Tex.: 
Arkansas City, Kans.; (3) Beaumont, Tex.; 
(4) League City, Tex.; (5) Preble, Ind.; (6) Coun- 
cil Hill, Okla.; (7) Caney, Kans.; (8) Spindletop 
Gulley, Tex.; (9) Long Beach, Calif.; (10) Mount 
Auburn, Ill.; (11) Skiatook, Okla.; (13) Bunkie, 
(14) Chambersburg, Pa.; (16) Cholam=, 


numerals 


(2) 


La.; 
Calif.) 

At three of the sites, Nos. 12, 15 and 16, all or 
part of the specimens were lost because of changes 
in the plans of the cooperating pipe-line operators. 
The original plans for the tests called for five 
inspections of 6-ft. sections of coated pipe line and 
three inspections of 6-ft. sections of unprotected 
pipe. not be carried out, be- 
cause the condition of some of the coatings at 
some sites made it desirable to terminate the 
test with this fourth inspection. The 1940 inspec- 
tions, therefore, covered all remaining coatings 
and pipe, i.e., approximately 24 ft. of each line 
coating, thirteen S8-ft. sections of uncoated line 
pipe. and 46 coatings applied to short pipe sec- 
tions at each test site. However, in order that 
the data to be presented should be comparable 
with those reported earlier, the first part of this 
report is based on the examination of 5-ft. lengths 
of coated pipe line and 4-ft. lengths of uncoated 
pipe. ... 


These plans will 


Methods of Test 


Conductance test. 

The method of making conductance tests was 
described in the second progress report.’ Ewing’ 
and Larson’ also have described and discussed 
this test. The conductance of a coating depends, 
in part at least, on the amount of moisture in 
the coating, on the amount and character of the 
salts in solution in the moisture, and upon the 
character of the clay and pad used in the test. 
The results of the conductance test may be af- 
fected by the moisture content of the soil at the 
time the test is made and on the amount. of time 
between the removal of the soil from the coating 
and the start of the test. The results depend 
also on the number and size of the pinholes and 
other openings in the coating, and on the extent 
to which moisture from the clay used in the test 
has penetrated these openings. The results de- 
pend also on whether there is contact between 
all parts of the coating and the test pad. A low 


conductance is desirable, as this tends to reduce 
the currents which inevitably are associated with 
corrosion. If cathodic protection is to be used. 
less current will be required if the pipe line js 
protected by a coating having a low conductance 
The fact that for the most part the conductances 
of the coatings as reported in the several prog- 
ress reports are consistent is evidence that the 
test is reasonably reliable. The discrepancies be- 
tween the results of tests of the two sections of 
the same coating may be the result of real dif 
ferences in the two specimens. In many instances 
there is an obvious difference between them, and 
sometimes the cause of the difference can be seen 
As in the corresponding tables of earlier 
on the coatings applied to the pipe line, 
corded conductance is the higher of the 
of two tests. 


reports 
the re- 


results 


Pattern test. 

The pattern test was designed to locate disco) 
tinuities in the coatings. Wet pape! 
is wrapped around the coated pipe, and a voltage 
is applied between the pipe and an electrode in 
contact with the paper. The pipe is made the 
anode. Current flowing through holes in the coat- 
ing, which is an insulator or dielectric, 
ferrous ions into the paper. When the paper is 
dipped into a solution of potassium ferricyanide, 
blue spots are developed by the reaction of the 
ferrous ions and potassium ferricyanide at 
points corresponding to the points at which cur- 
rent passed through the coating. The test was de- 
veloped by Scott? and Ewing.® 

The results of the pattern tests as presented 
by Scott, and in the tables to be presented, should 
be used with caution for comparing coatings. be- 
cause they do not show the extent of the blue 
areas resulting from the test. A pattern record 
showing a single blue spot less than the size of 
a pinhead and another record showing spots co\ 
ering 10 per cent of the area of the pattern pape) 
are both reported as positive patterns. On this 
account the condition of one coating showing 
positive pattern may have been much worse than 
another. Although the coating showing the larger 
blue area may be in the worse condition, any 
pattern caused by the passage of current, regard 
less of area, indicates an imperfection in the coat- 
ing. The conductance of the coating is a some- 
what better measure of the condition of the coat- 
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Fig. 1—Relation between thickness of coating and 
depth of deepest pit 
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ing, as the conductance depends in part on the 
areas of the opening so long as they are very 
cmall. The conductance of the coating should be 
proportional to the density of the pattern unless 
an appreciable area of the pipe is exposed, in 
which case the conductance is not measurable 
py the apparatus used in the test. 

As on former occasions, two pattern tests were 
made on each section of the coating applied to 
the line pipe. The earlier reports on the pattern 
test indicate only whether at least one positive 
pattern was obtained. 


Depths of the deepest pits. 

The use of pit depths as a measure of the ef- 
fectiveness Of coatings is open to question, as 
the depth of the pit is a function of the cor- 
rosivity of the soil as well as the protective value 
of the coating. Nevertheless, the condition of the 
pipe must be given due consideration in evaluat- 


TABLE 1—DEPTH IN MILS OF THE DEEPEST PIT ON 


SPECIMENS BURIED WITH COATED 
SHORT SECTIONS 





Age Specimen ~, 
Site (years) 1 2 3 4 
1 9.63 47 42 26 29 
9 9.83 39 36 54 50 
} 9.82 (*) (*) (*) (*) 
{ 9.68 49 53 49 55 
9.84 41 43 36 45 
( 9.87 46 51 35 47 
7 9.89 35 40 38 33 
S 9.73 +94 794 (*) 83 
9 9.45 (*) 95 95 
10 10.03 37 47 52 37 
11 9.76 63 60 65 62 
1 9.46 108 103 87 100 
1 9.71 (*) (*) 113 ("> 
14 9.86 61 43 46 47 
15 9.66 (*) (*) (*) (*) 


‘Hole in pive; wall thickness 148 mils. Indicates 
that the original surface of the pipe had corroded 
away, making it impossible to determine the true 
depth of the corrosion. 
ing the effectiveness of a coating; and it has 
been shown® that pit depths are a reasonably 
good, though not an accurate, measure of the 
condition of the pipe. : 

In earlier reports the deepest pit on each 
section of pipe inspected was reported, although 
the areas of the sections examined differed great- 
lv... . It has been shown, however, by Scott*® 


and others” that, as a rule, the depth of the 
deepest pit on any area increases with increased 
exposed area, i.e., the average of the depths of 
the deepest pit on a number of large areas will 
be greater than the average of the depths of 
the deepest pit on smaller areas. Because of this 
fact, if pit depths are to be compared, they should 
be chosen from equal areas or adjusted to take 
account of the difference in the areas. ... 


It should be remembered too that the depth 
of the deepest pit is, to some extent, a matter of 
chance, i.e., two sections of pipe exposed to nomi- 
nally the same soil conditions may differ greatly 
with respect to the depths of their deepest pits. . .. 


Inspection of the coatings. 

Each coating was examined also according to 
a code agreed upon by an association of manu- 
facturers of coatings. These observations cannot 
be tabulated, and are far too bulky to be presented 
in detail in a paper. Moreover, the appearance of 
the coating is of minor importance. A brief de- 
scription of the appearance of each coating was 
written. A photograph of each section of coating 
was taken. ... 


The pit depths on the line pipe and control pipe 
given for Spindletop Gully, Site 8, were measured 
on corroded surfaces in many instances and are, 
therefore, less than the total penetration of the 
pipes by corrosion. Few control specimens were 
found opposite the uncoated line at this site. The 
pit depths at Sites 6 and 10 are not much greater 
than some recorded at the time the coatings were 
applied, at which time the line was about 3 years 
old. It is possible, though not probable, that some 
of the pits measured at this site were old ones. 
An effort was made to locate and avoid the old 
pits. 

At some of the sites the maximum pit depths 
on different sections of the line differed consider- 
ably. Whether such differences were accidental 
or indicated differences in soil corrosivity cannot 
be determined easily. Certainly, the differences 
were not greater than frequently are encountered 
on similar lengths of other pipe lines... . 


Table 1 (author’s Table 7), in addition to show- 





ing the duration of the tests at each site, shows 
the pit depths on the bare pipe, buried with the 
short sections of coated pipe. These bare sections 
were intended to form a basis for estimating the 
effectiveness of the coatings buried with them... . 


At Sites 6 and 10 the coatings were applied to 
pipe which kad been in service for several years. 
When the coatings were applied at Site 6, the 
location and depth of the maximum pit on each 
foot of pipe was recorded. Because of the nu- 
merous pits at Site 10 the recording finally was 
reduced to the tabulation of the deepest pit on 
each foot. An attempt was made to locate and 
avoid measuring these pits when the 1940 inspec- 
tions were made, but it is possible that the old 
pits were not recognized in every case. The data 
indicate that, in general, there are deeper pits 
on the coated sections in 1940 than were observed 
on similarly coated sections in 1934, although 
there are some exceptions to this observation. ... 


Although there seems to be a trend toward shal- 
lower maximum pit depths as the thickness of the 
coating increases, as shown in Fig. 1 (author’s 
Fig. 2), there are several exception to this rule. 
For example, at most sites the pitting under coating 
G was less severe than is indicated by the curve 
in Fig. 1. Under the grease coating B the maxi- 
mum pit depth was less than that under some 
of the thicker coatings. The pitting beneath coat- 
ing B frequently took the form of pinholes, i.e., 
pits of very small diameter. 

The addition of a heavy layer of cement-sand 
mortar to coating A to form coating F reduced the 
pit depths at all test sites where those coatings 
can be compared. The addition of an impregnated 
asbestos-felt shield to coating N to form coating G 
resulted in reduced pit depths, but did not eliminate 
relatively deep pits. The application of wood veneer 
applied over coating L to form coating H did not 
prevent the formation of deep pits. At most sites 
very little of the veneer remained. The shielding 
of coating Z with a sheet of thin steel to form 
coating X resulted in shallower pit depths be- 
neath the latter coating at all but one site. The 
steel shield rusted badly, but much of it remained 
at many of the sites at the close of the 10-year 








TABLE 2—SUMMARY OF CONDITIONS OF LINE PIPE UNDER COATINGS 








Coating 
A 
Asso- Total Unaffected Rusted Metal Attack Pitted Depth 
Thick- ciated Feet c os ‘ ¢ A , ¢ A 2 A ‘ we 
ness Coat- In- Total Per Total Per Total Per Total Per Pit 
Symbol (Mils) ing Character Structure spected Feet Cent Feet Cent Feet Cent Feet Cent (Mils) 
1, COLD APPLICATIONS 
C 21 eg Cutback coal tar..ccesccsceccces BE nsnnscdccccéccscdeescs ee 166 2 1.2 9 5.4 16 9.6 139 84.5 322+ * 
A 65 F Asphalt emulsion ............00 Be sccce Cecccccccccccccococoesos 178 0 0 0 0 3 1.7 175 98.3 322+ * 
2. ENAMELS 
N 60 G Coal-tar-asphalt enamel ........ Bg TA ii cecccesnicvsencesece 152 21 13.8 21 18.8 16 10.7 OF 62.0 264 
K 69 U Coal-tar-asphalt enamel ........ DP 8 TP cccccsesvscccesccceceoe 1838 13 7.2 15 8.2 54 29.6 101 55.0 195 
M 58 Coal-tar enamel ...........0sss. eS Te 60680.060600060000006006 161 0 0 0 0 3 2.0 148 98.0 231 
L 80 CONPSAE GRRE ccncccccccccccscs PS Tb cose ccccscccszsccscsecese 157 $1 19.8 6 3.8 10 6.4 110 70.1 322+ * 
3. MASTIC 
0 519 Asphalt Masha: ooccccccccccseces Pads WSs BEF OO ccecccccsccces 213 154 72.5 39 18.4 14 6.6 6 2.8 38 
4. SHIELDED COATINGS 
Y 29 Cc Cutback asphalt ..........seee0- ms Gas Gas oc cccsccccccecsce 164 2 12 17 10.4 30 18.3 115 70.0 200 
F 419 A Asphalt emulsion ....... snéecasdiiy El gucheneabsgstnsetecosiencs 170 6 3.5 66 39.0 87 21.8 61 35.9 107 
G 63 N Coal-tar—asphalt enamel ........ Dat ¢ TigO?s 26 2... ccccccccccee eee 202 59 29.3 36 17.9 §1 25.3 56 27.8 322+ * 
H 81 L Coal-tar enamel .........sse+. cooPe’ s Mes Y cccccccccccccces poenes 177 76 48.0 7 4.0 Q 6.1 85 48.0 240 
5. REINFORCED COATINGS 
B 107 GEERSE 2.0 ccccccccccccccccccscces a's GPs Be ocncscccssscccsevies “ 208 0 0 9 43 61 29.4 188 66.3° 89 
S 150 BMBUBTE: 6 0.0:000:0000000000000000002 prs; GBes feet s BK o-ccccccee 166 0 0 2 1.7 389 23.5 125 76.3 290 
E 151 BORE ccocccececcsscccscesences B's Tt EP CIEE cacsssccccccce 192 9 4.7 17 8.9 70 36.5 96 59.0 197 
Z 201 x REED 00s0c0sscccececcccccessos ee SS OTE ere 228 1 0.4 22 9.7 105 46.1 100 44.1 160 
R 143 ROPE CHIBI 00: 5,0.0060000000004 Pro® ; DEe; fr 3 Bs ccccccccees 208 42 20.2 19 9.2 42 20.2 106 50.5 197 
U 171 K Coal-tar—asphalt enamel ........ Cs Shetes Hs Esk wccceeee ‘6 218 67 30.8 13 6.0 51 23.5 87 39.9 126 
T 351 Coal-tar enamel ..............+- pic; 2(Es; f?'—); E; w ...... 175 26 14.9 25 14.3 58 $8.1 66 87.7 58 
x 230 Z AAGREE .cccccoccccecceccs cccceee Bo; 2(Bs + f5°) 5 M ..ceseeeees e 229 12 5.2 31 18.5 140 61.1 46 20.1 124 
Total ... ee ener errr eer ey 6 ee FP  PMATS BOE ee 8,587 521 14.7 854 10.0 809 22.9 1,853 52.2 os 


* Through pipe. 
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period of exposure. Neither coating X nor Z en- 
tirely prevented corrosion at any test site. 

Because of the number of variables involved 
in the application structure and materials of the 
coatings, it is impossible to determine positively 
from the data . .. whether machine application 
of a coating is superior to hand application. The 
hand-applied coating E appears to be slightly 
superior to the machine-applied coating S, which 
is of about the same thickness. However, they 
differ in the softening points of the asphalts and 
the type of reinforcement. The machine-applied 
reinforced asphalt coating Z, which is 33 per cent 
thicker than coating EH, appears to have been 
somewhat more effective than the latter in the 
more corrosive soils. Both coatings have cotton- 
fabric reinforcing materials, but that in coating F 
was saturated with coal tar while in the coating Z 
was saturated with asphalt. 


The field-applied reinforced coal-tar enamel 
coating 7, which is twice as thick as the some- 
what similar machine-applied coating U, was su- 
perior to the latter at most test sites. These coat- 
ings differed in the type of enamel and reinforce- 
ment as well as in thickness. 

... It was noted that the average of the depths 
of the deepest pits beneath several of the coatings 
is at one or more test sites greater than that for 
the adjacent unprotected sections of line pipe. Al- 
though it is possible to account for this condition 
by assuming that the corrosion of the coated pipe 
was accelerated by long-line currents or by the 
adjacent bare pipe, it is doubtful whether many 
will accept such an explanation in the absence of 
definite evidence to support it.... 

Table 2 (author’s Table 12) is a summary of the 
conditions of the pipes beneath the coatings at 
all the test sites. Like most summaries it omits 
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details which under some circumstances may be 
important, and care should be used in drawing 
conclusions from it. Not all of the coatings wer, 
exposed to the same soil conditions; and, as the 
sites differed greatly in corrosiveness and the 
coatings differed greatly in the way the corrosion 
was distributed beneath their surfaces, it is prob. 
able that the table does not show accurately the 
relative merits of the coatings. 

Conclusions as to what the coatings might have 
done if they had been applied better are left to the 
reader, as are conclusions as to the extent to which 
coating materials and methods have been improveq 
since 1930. It would be helpful to the users of pipe 
coatings if some of the newer types of coating 
which have been in the ground for a few years 
could be examined carefully and the condition of 
the pipe beneath them determined. 


Conclusions 


Summary of observations. 

The data on the conductance of the coatings lack 
uniformity. Not infrequently one section of a coat- 
ing showed many times the conductance of an. 
other section of the same coating at the same test 
site. In many cases it is difficult or impossible to 
determine whether this lack of consistency is the 
result of lack of uniformity in the thickness or 
composition of the coating, poor application, or 
nonuniform soil conditions. The same statements 
are applicable to maximum pit depths. The impor. 
tant fact is that the amount of protection afforded 
by many coatings was not uniform even under 
nominally the same condition. Either the coatings 
as applied were not uniform or they lacked a suf. 
ficient factor of safety to provide against the va- 
riations in the exposure to which they were sub. 
jected. 

There was a general increase in the conductance 
of the coatings over that observed in 1934. This in- 
dicates that the usefulness of the coatings is limited 
with respect to time. There are individual except- 
ions to this generalization. 

As a class, the coatings which were applied cold 
and were not reinforced cr shielded showed more 
cases of exposed pipe than did the thicker coatings. 

Zine chromate and baked-on red and blue lead 
appear to be satisfactory as undercoats under the 
conditions to which they were subjected. The bond 
between the undercoats and the pipe was stronger 
than that between the undercoats and the coatings 
applied over them. These undercoats seem to have 
reduced corrosion, but did not afford adequate pro- 
tection to pipe in corrosive soils. 

The number of coated pipe showing patterns was 
greater in 1940 than in 1934, although some sec- 
tions which showed a positive pattern in 1934 
showed none in 1940. The pattern tests indicate a 
continued decrease in the effectiveness of most 
coatings. 

Only four test sites were severely corrosive, as 
indicated by the depths of the pits on unprotected 
sections of pipe. The majority of the test sites were, 
therefore, favorable to the coatings if pit depths are 
used as criteria for the effectiveness of the coat- 
ings. There is no consistent difference between the 
depths of the deepest pits on uncoated sections of 
line pipe and on the short pipe sections. 

On the average the pipe under more of the coat- 
ings showed corrosion in 1940 than in 1934, and the 
maximum pit depths were greater for most coated 
sections. 

In general there were fewer pits under thick 
coatings than under thin ones, but the depths of the 
pits under a coating were sometimes greater than 
under a thinner one. 

Because the coatings differ in many ways, it is 
impossible to determine positively whether the ma- 
chine-applied coatings were superior to those ap- 
plied by hand or to determine the relative merits of 
coal tar and asphalt as protective coatings. Like- 
wise the data do not show clearly whether impreg- 
nated asbestos felt was superior to organic mate- 
rials as a reinforcement. However, as a shield it did 
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not deteriorate as did the organic materials. It is 
evident that the laye of cement-sand mortar over 
the bituminous coating was insufficient to prevent 
serious pitting in a corrosive soil. 


All of the coatings reduced the number of pits 
per unit area of surface, and most of the coated 
sections of pipe showed shallower maximum pit 
depths than occurred on the corresponding unpro- 
tected pipe. Several of the coatings-afforded nearly 
complete protection to most of the sections of pipe 
to which they were applied, but no coating com- 
pletely protected all sections. 


Engineering principles. 

The purpose of the test was to establish engineer- 
ing principles related to the manufacture and use 
of protective coatings for pipe lines. The following 
are some of the facts established by the test. 


1. Many of these coatings will reduce greatly cor- 
rosion during at least 10 years (the period of this 
test) although complete protection from all cor- 
rosion has not been realized in corrosive and de- 
structive soils. 

9. The effectiveness of all coatings tested de- 
creased throughout the period of the test. This in 
most cases is the result of continued soil pressure 
and the absorption of water. There appears to be 
little change in the coating materials other than 
the organic fabrics used as reinforcements or 
shields. 

3. Shields and reinforcements should be perma- 
nent and sufficiently rigid to distribute soil stress 
and pressure due to the weight of the pipe over 
such areas as will avoid flow of the bituminous or 
other material used in the coating. 

4, Thickness of material is an important factor 
in coating construction. 

5. A coating should be sufficiently rigid to with- 
stand pressures over long periods, and elastic 
enough to withstand stresses resulting from pipe 
movement and sudden changes in temperature. 
These requirements are difficult to reconcile. 


6. A coating which fails to protect at a few points 
may cause, under certain conditions, deeper pits 
than would have occurred on uncoated pipe in the 
same location. 


7. Many soils are only mildly corrosive, and no 
protective coating is required in them unless the 
cost of a leak is abnormally high. 


8. The economics of the general problem should 
be considered. 
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Use of Azeotropic Distillation 


(Continued from Page 159) 
From the data that are now available, the fol- 
lowing conclusions may be drawn with regard to 
the fractionation obtainable by azeotropic distilla- 
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tion in rectifying columns of from 50 to 100 theo- 
retical plates: 

1. Aromatic hydrocarbons may be separated 
from naphthenes and paraffins with relative ease 
by one appropriate azeotropic distillation, in mix- 
tures in which the aromatic hydrocarbons are 
ones that normally have boiling points not sig- 
nificantly less than the boiling points of the naph- 
thenes and paraffins in the given mixtures. 

2. Naphthene hydrocarbons may be separated 
from paraffins by several distillations with an 
appropriate azeotrope-forming substance, in mix- 
tures in which the naphthene hydrocarbons are 
ones that normally have boiling points not sig- 
nificantly less than the boiling points of the paraf- 
fins in the given mixtures. 

3. Aromatic hydrocarbons of different degrecs 
of “aromaticity,” as for example an alkyl benzene, 
an alkyl tetrahydronaphthalene, and an alkyl 
naphthalene, may be separated from one another, 
in mixtures in which the various aromatic hydro- 
carbons have substantially the same normal boil- 
ing points, or in which any differences in boiling 
point are of the same magnitude and sign as the 
differences in the boiling points of the correspond- 
ing binary azeotropic @ixtures. Such separations 
may require one or more azeotropic distillations, 
depending upon the nature of the components of 
the mixture and its complexity. 


4. Naphthene hydrocarbons having different 
numbers of naphthene rings may be separated 
from one another, in mixtures in which the va- 
rious naphthene hydrocarbons have substantially 
the same normal boiling points, or in which the 
naphthenes with two rings are ones that have 
boiling points not significantly less than the boil- 
ing points of the naphthenes with one ring. Sev- 
eral azeotropic distillations usually will be re- 
quired for the substantially complete separation 
of such compounds, 


The actual production on a large scale of indi- 
vidual hydrocarbons, or groups of isomeric hydro- 
carbons, from petroleum or any of its products, by 
utilizing distillation in its several variations, will 
involve the following preliminary steps: (1) The 
determination of what compounds or groups of 
compounds are wanted; (2) the selection of a 
suitable source material for the given hydrocar- 
bons, as a given crude petroleum or petroleums, 
or one or more of the products of the conventional 
refining process, or one or more of the products 
of the newer processes being utilized in the refin- 
ing of petroleum to obtain special products; (3) the 
selection of the appropriate azeotrope-forming sub- 
stances to be used, consideration being given to 
the composition of the azeotropic mixtures that will 
be produced, the initial cost of the azeotrope-form- 
ing substances, and the ease and completeness of its 
recovery from the azeotropic distillate. 


Commercial Application of Azeotropic 
Distillation 

A number of commercial applications of azetropic 
distillation already have been made. One example 
is the use of the benzene to obtain absolute ethyl 
alcohol from its minimum-boiling azeotropic mix- 
ture with water, which has the composition 95.6 per 
cent by weight of ethyl alcohol and 4.4 per cent by 
weight of water, and has a boiling point about 0.2° 
C. below that of pure ethyl alcohol.” In this case, 
benzene is used to break up an aiready existing 
binary azeotropic mixture through the formation of 
a ternary azeotropic mixture. When the quantity of 
benzene exceeds that required to remove all water 
as a component of the ternary azeotropic mixture, 
the products of distillation are, in order: (1) A ter- 
nary azeotropic mixture of benzene, ethyl alcohol, 
and water; (2) a binary azeotropic mixture of ben- 
zene and ethyl alcohol; and (3) ethyl alcohol alone. 
Another process for obtaining absolute ethyl alco- 


hol by azeotropic distillation utilizes trichloro- 
ethylene as the azeotropic-forming substance.” In 
this latter case similar minimum-boiling ternary 
and binary azeotropes are formed. 


Another application of azeotropic distillation is 
in the purification of commercial dioxane by re- 
moving the impurities of low-boiling aldehydes 
through the addition of water and a volatile inor- 
ganic acid, such as hydrochloric, hydrobromic, or 
sulfurous.* In this case it is reported that the low- 
boiling aldehydes are removed as a component of a 
minimum-boiling quaternary azeotropic mixture 
consisting of the aldehydes, water, the inorganic 
acid, and dioxane. 


Conclusion 


In the foregoing presentation no attempt has 
been made to go into the subject in any scientific 
detail, nor to suggest a solution for any specific 
problem in the refinery. The reader is referred to 
an extended paper on this subject by the authors* 
for details concerning the actual results obtained in 
the laboratory in separating aromatics from naph- 
thenes and paraffins, naphthenes from paraffins, 
aromatic hydrocarbons of different degrees of 
“aromaticity,” and naphthene hydrocarbons of 
different degrees of “naphthenicity.” In this same 
paper are given a discussion of the benefits of dis- 
tillation of the mixture of hydrocarbons at re- 
duced pressure prior to their separation by azeo- 
tropic distillation, and also a list of the hydrocar- 
bons known to be separable from petroleum by dis- 
tillation alone. 
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BOOK REVIEW 


GEOPHYSICAL PROSPECTING FOR OIL, by L. L. Net- 
tleton, 444 pp., $5.00*. 





This is an up-to-date discussion of practical geophys- 
ical methods, the theory upon which they are based, 
and their application in the field, As the author is in 
the research laboratories of a major oil company, he 
is fully aware of the needs of other members of the ex- 
ploration staff and attempts to meet those needs. By 
far the greater part of the book is devoted to tke three 
tried and proved methods: seismic, gravity, and mag- 
netic. In each case, the author deals with fundamental 
principles, a description of the instruments used, and 
the theory on which they depend, the reduction of 
measurements, calculations, and interpretations, and a 
bibliography. Tables and graphs are numerous, 


*“Geophysical Prospecting for Oil” may be purchased 
through’ the Boo i Depart a, of The Oil and Gas 
Feat at the , ae cal price of $5, stage 

id (extra outside of he t Uni States), and a copy 
be forwarded promptl upon receipt of check or 
money order for that sum. se peyment or company 
p ase order is not provided, volumes will be 
sent c.o.d. to avoid delay. 
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Scaling of Tubes When 
Firing High-Sulfur Oil 


I should appreciate your opinion on the corrosive ef- 
fect of sulfur containing fuel oil on the external surface 
of pipe still (tubes) used in cracking processes, par- 
ticularly at radiant section. How does the rate of cor- 
rosion due to sulfur compare with that of air or moisture 
under the same temperature conditions?—J. E. B. 













The effect of different furnace atmospheres on 
the rate of scaling is clearly recognized through- 
out the industry. The three main furnace condi- 
those of oxidation, sulfidization and 
carburization. Plain oxidation is the condition 
that normally exists in a furnace that is fired 
with a low-sulfur fuel and with an ample amount 
of excess air so that little or no carbon monoxide 
is produced. Any of the alloys indicated in the 
tabluation which follows are suitable for oxida- 
tion conditions providing the temperature is not 
excessive and the strength is adequate. Should 
the fuel contain more than about 1 per cent of 
sulfur, the chromium-nickel steels are conceded 
to be superior whereas for carburizing conditions 
the nickel-chromium (nickel predominates) are 
preferable. Carburizing or reducing conditions 
arise if insufficient air is employed or if a hot 
gas that is high in carbon monoxide or hydro- 
carbon gases is in contact with the tubes, The 
temperatures at which scaling becomes pro- 
nounced is shown in the tabulation for the three 
furnace atmospheres. 








tions are 
























Approximate scaling 
temperature °F. 
—_ = 





Composition 
















em, 
% % Oxidiz- Reduc- Sulfi- 
cr Ni ing ing dizing 
Plain chromium 
steels 13 1,400 1,100 
18 1,500 1,300 1,300 
23 1,800 1,500 1,500 
28 2,100 1,700 1,700 
Chromium-nickel 
steels 18 8 1,600 1,300 1,600 
24 12 2,000 ,900 2,000 
28 10 2,100 1,900 2,000 
25 20 2,100 2,000 2,100 
Nickel-chromium 
steels 15 65 1,800 2,100 
15 35 1,900 2,000 
20 25 2,000 2,000 


The rate at which scaling takes place under the 
various conditions has not been extensively 
Studied. It is probably safe, however, to assume 
that normally thick tubes of the steels listed 
above will last for 5 or more years if the scaling 
temperatures are not exceeded. 


Petroleum and Synthetic Rubber 


Will appreciate information on synthetic rubber, par- 
ticularly as affects the oil and gas content therein?— 
W. J. B. 


You may be laboring under a misapprehension. 
Synthetic rubber contains no oil or gas as such, 
although oil and gas may have been used in its 
manufacture by converting the oil or gas into 
entirely new materials. 

The synthetic rubbers are obtained in a general 
way from certain hydrocarbons sometimes used 
along with certain other agents such as organic 
oxygen, nitrogen, chlorine or sulfur compounds. 











NOVEMBER 








14, 1940 


By W. L. NELSON, TECHNICAL EDITOR 


The basic hydrocarbons most frequently men- 
tioned are butadiene, isoprene, styrene, and iso- 
butylene, as well as other little known hydrocar- 
bons that are found in cracked gasoline. The 
basic hydrocarbons just mentioned are not found 
in natural gas or crude petroleum, except per- 
haps in minute amounts, but they can be made 
from other hydrocarbons that are found in gas 
or oil. Thus, the ethane and butane found in 
natural gas may be sent through a chain of chemi- 
cal reactions to make the basic hydrocarbons. 

Likewise, when certain parts of a crude oil are 
subjected to cracking (thermal decomposition), 
gases such as ethylene, butylenes, etc., are pro- 
duced which also may be changed into the basic 
hydrocarbons by chemical means. The petroleum 
industry is not the only source of the basic hy- 
drocarbons because they can be obtained from 
coal, wood, vegetable matter, etc., and in fact from 
almost any carbon hydrogen material. 

The position of natural gas and petroleum with 
respect to synthetic rubber, is merely that of a 
raw stock. The processing by which rubber is 
made is so complicated that it cannot be con- 
templated as a commercial venture except by 
the largest industrial chemical companies of 
which the large refiners or rubber manufacturers 
are examples. 

The development of synthetic rubbers is in 
such a state of flux that I suggest that you refer 
to articles such as those published in The Oil and 
Gas Journal issues of April 11, 1940, Page 9, and 
June 13, 1940, Page 25; and also the recent Bu- 
reau of Standards Circular C427 (1940), entitled 
“Synthetic Rubbers .. . ,” which may be obtained 
from the Superintendent of Documents, Washing- 
ton, D. C., for 10 cents. 


Simplified Flow Diagrams 
Combination Cracking Unit 


The diagrams of combination cracking units that are 
found in magazines are so complicated that we are 


confused as to the real meaning of such a process. 
Can you define a combination process for us?—V. K. 


The name “combination cracking unit” has been 
used very loosely and probably cannot be defined 
in a simple way. Such a process can, however, be 
made clear by a discussion providing the general 
principles of cracking and related processes are 
already understood. Nor can a simple diagram be 
presented, because a combination process is a com- 
bination of many operations conducted simul- 
taneously. 

The development of cracking plants which com- 
prise a combination of processes is due directly 
to the advantages of cracking selected stocks each 
at its most suitable conditions, the large amount 
of heat that is available in cracking plants, and the 
general similarity of such operations as cracking, 
viscosity breaking, reforming, coking and even 
polymerization. Some of the operations that have 
been advantageously combined are: 

(1) Crude oil topping. (2) Viscosity breaking. 
(3) Reforming of naphtha. (4) Selective cracking 
of several stocks. (5) Coking. (6) Vacuum flash- 
ing. (7) Gasoline recovery from cracked gas. 
(8) Polymerization of cracked gas. (9) Stabiliza- 
tion of gasoline distillates, 

The similarity of Operations 2, 3, and 4 permits 
a single evaporator to be used for all three oper- 
ations. In each of these processes the cracked stock 
must be currently freed from cracked tar if coking 
gf the tubes is to be avoided. Thus, in the diagram 
shown on this page, all cracked stocks are led to a 
common evaporator and the several recycle stocks 
are separated from one another in a single major 
fractionating tower system. If coking is advisable, 
the evaporator can be replaced by coking cham- 
bers. 

Note also that all gases, i.e., cracked, polymer, 
and even plant gases, may be processed in a single 
absorption, stripping and stabilizing system. 

From the above and an inspection of the flow 
diagram, it is apparent that many arrangements 
are possible. Some of these will not include all of 
the operations mentioned above, and others may be 
even more complicated due to the use of several 
vessels for the single ones shown in the diagram. 





et 


COKE OR FUEL Oil OR ASPHALT 


GASOLINE TF OpPING POLYMERIZATION 
AND CRACKING 


SELECTIVE 
CRACKING 





SIMPLIFIED FLOW DIAGRAM — INAT! K IT 


4--- - fr Peers eer } fee TANKS, ETC. 
' 
! 
| 






GASES FROM 














ALL GASES 
Gases 





| 
! 
1 STABILIZER 
! 
! 






sTAP PINS 
STM. GASES 


MOT O& CIRCULATION 
TO HEAT STABLIZER 
ANO 





"STADRIZEN ANO STRIPPER 


PREMIUM CRACKED ORY GAS 
AND POLYMER GASOLINES TO FUEL LINE 
STRIPPING 








PAGE 223 














52 Xmas Presents in One 





Xmas comes but once a year. When you give The Oil and Gas 
Journal as a gift, it is a 52-time reminder of your friendship. 


The Journal is probably the most appreciated gift you could 
send anyone active in the industry the admittedly lead- 
ing oil-business publication. 


A Journal gift subscription assures the recipient receiving... 


. Fresh news of the industry every seven days 





. Nearly 400 maps of all kinds 
. Latest field reports on active areas 


. Engineering and operating features about the 
solutions of problems encountered 


.- Dependable weekly market reports 


. Contributions by foremost authorities in the in- 
dustry 


. The latest equipment information 
- Many special departmental features 


So....if you want to make a big hit this Xmas, order a year’s 
subscription to the Journal for your friends at the reasonable 
price of $6.00 each. A special gift-card notice is used for 
these subscriptions. 


The Oil and Gas Journal 


Tulsa - - - - =| - - - Qklahoma 
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| Pipe-Line Activity 


Latex Lays Gas Line for 
United at Abbeville, La. 


HOUSTON, Tex.—Latex Construction Co. is laying 
approximately 12 miles of 8-in. gas line for United 
Gas Pipe Line Co. from the Abbeville field, Vermilion 
parish, Louisiana Gulf Coast, to tie into the latter 
company’s main South Louisiana gas system at a point 
about 12 miles west of the town of Abbeville. The 
line will furnish an outlet for gas produced by Con- 
tinental Oil Co. in the Abbeville field. 


Work Progresses on Wilson 
Creek-Craig Pipe Line 


DENVER, Colo.—Work is approximately 50 per cent 
complete on the Wilson Creek-Craig, Colo., pipe line 
being laid by the Texas Co. and the California Co. 
to connect the companies’ producing properties in the 
Rio Blanco County, western Colorado, pool with the 
refinery at Craig. The line, a 4-in. welded 
carrier, is some 20 miles in length and ties in the 
Wilson Creek field with the Texas Co.’s main carrier 
from the Iles Dome field to Craig. 

Operators expect to have the work completed and 
the line in service by the close of this month, remain- 
ing construction work being located in the Axial 
basin valley area, At the present time, crude from 
the Wilson Creek pool is trucked to the Craig plant 

processing. 


Texas 


Compressor Units Are Added 
To Colorado Gas Systems 


DENVER, Colo.—The Canadian River and Colorado 
Interstate Gas companies are adding eight new com- 
pressor units on their natural-gas pipe line from the 
Texas Panhandle to Denver and other Colorado cities 
to increase capacity. The improvements are to be 
finished by January 1, 1941, and are expected to in- 
crease capacity by about 20 per cent. The line was 
originally designed for 105,000,000 cu. ft., maximum 
capacity in 24 hours. 

The demand for gas has about taxed the line to its 
present capacity and for some time the operating 
companies have been investigating various proposals 
for augmenting the supply. These are said to have 
included the possibility of additional construction, but 
these plans were deferred in favor of installing greater 
compressor capacity. Last winter it became necessary 
during extreme cold periods to curtail service to some 
industries in order to meet the peak demand for 
domestic uses. 

Five of the new units are being installed at the 
Dalhart, Tex., station by the Canadian River Gas‘Co., 
which transports the gas from the field to the Texas- 
New Mexico line near Clayton, N. M. One unit is 
under construction at the Canyon station east of 


Trinidad and two at the Devine station east of Pueblo, 
the latter being constructed by the Colorado Interstate 
Gas Co., which operates the line from Clayton to 
Denver. 

This information was brought out in the testimony 
of Robert W. Hendee, operating manager of the two 
companies, in the hearings in progress at Denver 
before Examiner Norman B. Gray, of the Federa. 
Power Commission. The hearings were adjourned a 
few days before election and will be resumed next 
week. Testimony so far presented mostly concerned 
the ownership of the various operating units of the 
system, 


Gas Line Is Considered 
In West Central Texas 


FORT WORTH, Tex.—A gas line was reported un- 
der consideration in western Shackelford County. West 
Central Texas. The proposed line would be from the 
recently opened gas reserve in extreme northwestern 
Shackelford County to the Bluff Creek field in the 
west-central part of the county. Gas would be used for 
repressuring purposes in this now declining field. Defi- 
nite plans are pending decision as to whether the yet 
undetermined gas reserve would prove sufficient for 
the secondary-recovery project. 

The first gas well in the area was Forest Develop- 
ment Corp. and P, S. Kendrick No. 1 Hendrick which 
made about 8,000,000 cu. ft. daily. A short time ago 
the second well was brought in for about the same 
volume and located 2,000 ft. to the southeast. Definite 
plans for either the pipe line or the development of 
the gas field, have not yet been announced. 


Williams Brothers Lays Line 
For Pacific Gas & Electric 


Williams Brothers Corp. has laid more than 33,000 
ft. of pipe for a 19-mile line under construction be- 
tween Lodi and Rio Vista, Calif. Work is being carried 
on under the direction of William Humphreys, super- 
intendent for the contractor. At the present time 
Williams Brothers Corp. has 15 gangs at work in 
various parts of the United States on pipe-line con- 
struction projects. 


Magnolia Runs Oil 
Through New Line 


WICHITA FALLS, Tex.—Magnolia Pipe Line Co. 
made its initial run of oil last week through its new 
8-in. welded line from the main station north of 
Ringgold to the Hull-Silk pool. The carrier is hooked 
into 180 wells and taking 5,278 bbl. daily from the 
pool. The line for Magnolia was contracted by T. R 
Jones. 
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OIL GAUGING AND FIRE 
FIGHTING EQUIPMENT 


TULSA SAFETY GAUGING REEL 

TULSA SAFETY HYDROMETER CASE 

TULSA 6-VOLT CENTRIFUGE MACHINE, CAR TYPE 
TULSA HOT WATER BATH, CAR TYPE 

ALL TYPES OF EXTINGUISHERS FROM 1-QUART TO 
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PIPELINE 
MAPPING 


AT MAXIMUM SPEED 


An organization of more than three 
hundred employees; operating eight 
photographic airplanes—and prepared 
to supply accurate and dependable 
photographic mapping at maximum 
speed and minimum cost. 


PHOTOGRAPHIC MAPS—accurate picture of the land, in 
scale, along the entire length of the contemplated route. 
CONTACT PRINTS — lapping exp P 
stereoscopic examination for Contour and elevation data. 
OWNERSHIP MAPS—traced from and controlled by the 
photographic map and containing all ownership and occupancy 
data for right-of-way purchase, as compiled by a highly trained 
corps of experienced abstractors and engineers. 
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Each week you will find com- 

plete coverage of pipe line news 
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HIGHLIGHTS FROM THE WEEK’S NEWS— 


OKLAHOMA: A Wilcox sand pool was found in Seminole County, between the 
fast Earlsboro and Mission areas. A highly regarded wildcat in Caddo County 
proved the big disappointment of the week when salt water intruded. The Dill pool, 
dkfuskee County, was extended northeastward. The Coyle pool, Payne County, 
was defined on the north. 


KANSAS: A chat pool apparently was found near Roxbury, northeastern Mc- 
Pherson County. A Graham County wildcat found oil in an area 22 miles from 
nearest production. The Prusa pool, Barton County, was extended ¥% mile east- 
ward. The Orth pool, Rice County, was extended 1 mile northward. 


TEXAS GULF COAST: Another new field promised for Galveston Bay, as prepara- 
tions made to test wildcat on Fishers Reef prospect. Outpost well on north edge 
f Ogburn field cores deeper sand. 


SOUTHWEST TEXAS: Oil production extended on east flank Agua Dulce field, 
Nueces County. Weser area, Goliad County, in limelight as drill-stem test in Cook 
Mountain recovers pipe-line oil. 


WEST TEXAS: Production gages were in progress at the close of the week ai 
the deep Simpson lime field discovery in northern Pecos County by Taubert-McKee 
Siemoneit 1 Crockett. A small shallow discovery was testing, also, in northern Pecos. 


NORTH TEXAS: New wildcat locations have pushed the drilling program of the 


Fort Worth basin to the edge of the city of Fort Worth. Deep exploratory holes 
are starting 5 miles north of the city and also southwest of the city in Hood County. 


LOUISIANA GULF COAST: New field promised Westwego area west of New 
Orleans, Jefferson Parish, as deep test tries to blow out. 


EAST TEXAS: Limestone County is making a strong bid for major importance 
from the deep lower Trinity zones along the old Balcones fault-system trend. One 
new field has been opened, a wildcat is preparing to test, and another is prepar- 
ing to start. The objective is the Travis Peak formation. 


SOUTHEAST NEW MEXICO: The area southeast of the Loco Hills field in Eddy 
Ceunty is undergoing a thorough development program as new proven acreage 
is added with almost every well completed. The area embraces the Ginsberg 
field, the Shugart field, and the Kersey Creek field. 

ARK-LA-TEX: Deep development in Lisbon is slowed up by two deep failures, 
although a third well found production in the Travis Peak. 

MICHIGAN: After reporting three light wells, the Adams field yielded another 
good producer this week when a 1,620-bbl. well was completed. 

CALIFORNIA: Tupman and the Coalinga district with over 30 active operations 
are the liveliest areas in California at present. Paloma gets a good completion and 
an interesting downstructure test is staked. 








COMPLETIONS IN ALL FIELDS... 
(Week Ended November 9, 1940) 
1940 total 1939 total 














comp. comp. 
Oil Gas Dry Total to date to date 
N. Y., Pa., and W. Va. ee: 27 3 98 5,279 3,102 
Ohio eh ee 7 20 9 36 1,038 728 
Indiana caciccee ae 1 3 1) 412 293 
Kentucky sivas ae 0 6 12 436 607 
Illinois Sessile eee 0 18 77 3,311 3,099 
Michigan ieberee te 9 2 13 24 1,026 1,269 
Kansas <tc 2 1] 44 1,548 1,138 
Oklahoma ee 4 12 45 1,573 1,501 
Texas: 
North Central Texas > a 0 25 71 2,508 2,085 
West Texas ..... Stas, Gee 0 l 24 2,577 1,583 
Texas Panhandle Rae ie ae 2 l 4 508 373 
Eastern Texas a l 2 12 542 617 
Gulf Coast Texas ise ae 0 2 21 1,077 1,160 
Southwest Texas a 25 0 8 33 1,819 2,097 
Total Texas scnusnisiogs Ma 3 39 §=6165 8,031 7,915 
North Louisiana six 14 1 2 17 560 465 
louisiana Gulf Coast ae 0 3 13 884 619 
Total Louisiana 24 1 5 30 1,344 1,084 
Arkansas l 0 0 1 159 217 
Montana 3 3 0 6 201 146 
Wyoming nites a 0 1 2 141 117 
Colorado as 0 0 0 0 13 20 
New Mexico Bie fF 0 2 9 479 499 
California Se ae 0 4 25 887 788 
Miscellaneous 4 0 3 7 206 56 
Total United States ................ 399 63 129 591 26,780 22,737 
Total previous week .............. 405 67 125 597 
Week ended Nov. 13, 1939 . 368 41 #118 527 








SUMMARY OF OUTSTANDING FIELDS... 
(Week Ended November 9, 1940) 


Active Ojilcom- Initial 
operations pletions prod. 


Total No. Daily 
oll wells av. prod. 


TEXAS: 

K.M.A. ....... av ; 52 8 4,013 1,504 35,281 

Wasson ..... m ac! ae 4 2,785 986 32,465 

Ector County eh 8 6,237 2,336 44,850 

Hull-Silk ............ eA 42 3 2,739 380 10,273 

East Texas ... as aes. ee 5 200 25,921 374,850 
OKLAHOMA: 

Cumberland and « 0 0 9 3,000 

Hewitt .... teases wee... 6 1,730 779 5,325 
KANSAS: 

Bornholdt ..................... 9 2 397 135 3,125 

Stoltenberg-Wilkins 15 2 1,105 161 3,315 

eae 8 l 350 715 11,900 

ME ona, sis Pte 7 4 1,570 589 11,050 
ARK-LA-TEX 

ey csapsicesce eS g 5 745 61 6,305 

Cotton Valley ceacovntles 4 ] 545 160 15,525 
MICHIGAN: 

Adams ............ 7 as 10 1 1,620 22 1,882 
ILLINOIS 

Salem ...... : 7 2 320 2,950 136,600 

NE iio Sisscevieins ; : 34 8 825 1,106 69,150 

Centralia ae Scr ee 3 0 0 717 18,000 

Other basin fields ....... 371 49 9,363 2,654 109,900 

assesses schdcdusptocksy... «<augah oa babbensr@— + hel 10,750 
NEW MEXICO: 

Lea County ......... ' ae 47 4 1,323 2,588 85,770 

Eddy County ... ; 46 3 445 632 17,380 
MISSISSIPPI: 

NEE SSIES Sane Sa ; 9 3 1,263 90 15,400 
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‘. Two Deep Failures Recorded 
In Travis Peak at Lisbon 


GEORGE WEBER 


HREVEPORT, La., Nov. 11.—Deep tests in the Lisbon 
and Haynesville fields of Claiborne Parish, Louisiana, 
were watched with interest this week, but developments 
of importance were few. Failures in two Lisbon tests 
which were deepened from the Pettit to the Travis Peak, 
dampened interest in the deeper producing horizon. 
Completion of one upper Travis Peak or Hosston well, 
and anticipated testing of deeper horizons in a deep 
wildcat now fishing sustained interest in the field, 
however. 

Oakes, Caruthers and Morelock Whitman No. 1, a 
southwest Lisbon producer, deepened to the Hosston 
to expiore ar: oil horizon previously shown in a nearby 
test, was completed for an initial production of 81 bbl. 
of 40-gravity sweet oil through a %-in. choke. The 
test has been cleaning for several days, after mud, 
pumped into the hole to kill a blowout, clogged the pro- 
ducing sand, This is the first completion in the new 
deeper horizon, but discovery of the new level must 
be credited to the Caruthers, trustee, 1 Simmons unit, 
located to the southeast. The latter test encountered 
the horizon, showing 17 ft. of oil sand in the transi- 
tional zone in the top of the Hosston or Travis Peak 
formation. Completion was not attempted, as the test 
was contracted for a greater depth. Further oil shows 


Estimated Daily Production 


Estimated daily gress production week ended Novem- 
ber 8: 
NORTH LOUISIANA 
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NER SR ath ch Sent heal a cal eae 5,750 
ooo Sia adardieia tosis ocak Wekavanswabing $M eal ® 2,185 
EES SS Cer ra rie Serer eraser arene ‘ 500 
EE OE Le eT ee eee *13,525 
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I arent Sansa pantera: crew ie tal sa sexi diohtao(¥lard ‘ 2,410 
I ogi wid aoa eran OW cae aac baile yok ob 1,460 
Total Worth Tewislane «... «0... ogc ecccccses 67,040 
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a County eae an he erate aed Miah aces 260 
CRIT e105 osx alhvEco.cd 2. Wivesat tna ane aves. akietotane 570 
Nick baa Earnie Aehdet tet cniale Caen inate : 775 
Bs ii taciis 00 anh bays rh etn ae orale Slatmune al %s ae 1,750 
Senaler gM igh igs al ct A wie cada gi Gus (eee wich hae 17,100 
IN ono oral so.a crab i'n iaerwese ne pede n 1,60 
Smackover woeied er aap are iets ae ee ens 13,630 
NE Se cree oie os ign dheh Gre ak Misiare Ba ke tae 555 
I Se griinerite ree ug anon ope caus pases atonal he a 1,115 
SERS Ite VA Re a ae a Ca 1,700 
I dosh let Ot SVN a Oar elahg ic en eega . 1,040 
Total South Arkansas ............ 69,375 


Rodessa, Texas, 17,240 bbl. 


*3,650 bbl. is distillate. 
+41 bbl. is distillate. 


in the Cotton Valley formation have been encountered 
by the Simmons Unit No. 1, and a blowout threatened 
in a sand at 8,676 ft. resulted in operators sticking drill 
stem while killing the well. Fishing operations are still 
under way. 

In nearby Haynesville, Ohio Oil Co.’s 15 Taylor is 
below 11,180 ft. in lime and shale after topping what 
is believed to be the Smackover lime at 10,891 ft. where 
a slight show of gas was reported. 

Southwest of Lisbon and due west of Sugar Creek, 
the V. A. Hardin 1 Valentine, wildcat, is still shut down 
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with 5%-in. casing set at 6,430 ft. and total depth at 
6,507 ft. Sands at 6,157-70 ft., 6,213-31 ft. and 6,317-32 ft, 
show production possibiiities and may be tested soon. 


La Salle Activity 


Olla drilling continues strong, with five new wells 
brought in during the past week and nine rigs operating 
in the field. Drilling has begun on the offset to the 
Summerville field discovery well to the south, and with 
the fourth well due in on the west edge of the Nebo 
field, a fifth location has been staked one location fur- 
ther west. 

Other operations in the lower Wilcox play are active 
in Catahoula, Franklin, Grant and La Salle parishes. 
A new wildcat, Gholson & Hodge 1 Eberlee has been 
staked southwest of the Nebo field in Grant Parish. 

In western Caddo Parish, the Delta Drilling Co, has 
staked location for 1 Dunn, a wildcat near Green- 
wood. Another interesting Caddo Parish test is Great 
National Oil Co. 1 Means, drilling east of the Rodessa 
field near Ida. 


NORTH LOUISIANA COMPLETIONS 


Bellevue—Bossier Parish 

Tide Water G. O. 4 Lodwick 
T.D. 416 ft., 4%-in. casing 397 ft., 
jection well. 


SE SW 10-19-11 
completed as in- 


Sligo—Bossier Parish 


Trigomie Drig. Co. 4 Chatman..... NW SE 18-17-11 
400 bbl., %-in. choke, T.P. 100 lb., C.P. 400 lb., top 
porous lime 3,108 ft., T.D. 3,115 ft., set 5%-in. casing 


3,108 ft. 
Caddo—Caddo Parish 


Blalock & Strange 1 Noel Est. SW NW SW 15-20-15 
ry, T.D. 2,210 ft. 


Gulf 16 Tyson NW NE SW Bey 
320 bbl., open tubing, } na gal, acid, T.D. 1,697 ft. 
La. Oil Prod. Co. 5-D Muslov NW SE 5-20-15 


Pumping 105 bbl., T.D. 1504 ft., 4,000 gal. acid. 
E. W. McGoldrick 10 Muslow ‘SE SW SW 32-21-15 
Pumping 50 oe S 4,000 gal. acid, T.D. 1,515 ft., 6%- 


in. casing 1,394 
Midfield 3-C Muslow NE NW NW 5-20-15 
Pumping 140 bbl., 4,000 ‘gal. ‘ acid., T.D. 1,516 ft., 7- 
in. casing 1,398 ft 
SW SW 26-21-15 


Red Bank Oil Co. 1 ‘woolbert NW 


Pumping 5 bbl., 6%-in. casing 1,438 ft., 4,000 gal. 
acid, T.D. 1,520 ft. 

Tyson & Dodd 3 Muslow NW SE NE 31-21-15 
Pumping 40 bbl., 4,000 gai. 


6%-in. casing 1,451 ft., 
acid, T.D. 1,595 ft. 


Lisbon—Claiborne Parish 


T. L. James 1 Lowery .. er ... NE NW 14-20-5 
Old well drilled deeper, old T.D. 5,327 ft., drilled 
to 5,522 ft., top Travis Peak 5,397 ft., dry. 

Oakes, Caruthers & Morelock 1 Whitman ... 

SW NW 2-20-5 

81 bbl., %4-in. choke, T.P. 620 lb., C.P. 800 lb., T.D. 
5,428 ft., old well drilled deeper, old T.D. 5,277 ft., 
top Travis Peak 5,352 ft., Travis Peak sand 5,400- 


Olson Drig. Co. 1-A Patton Est. 5%. NW SW 30-21-4 
Old well drilled deeper, old T.D. 5,172 ft., drilled 
to 5,743 ft., top Travis Peak 5.304 ft., salt water, 
completed as gas injection well in Pettit 5,172 ft. 


Wildcat—De Soto Parish 


R. C. Swayles 1 Jackson SE NW SW 36-12-14 
T.D. 2,078 ft., top Blossom 2,063 ft., dry 


Wildcat—La Salle Parish 


Hope & Thompson 1 La. Central SW SW 25-11-2e 
T.D. 3,918 ft., dry, top Wilcox 1,580 ft., top Midway 


3,884 ft. 
Olla—La Salle Parish 


H. L. Hunt 2 Urania SE SW 25-10-2 
160 bbl., 3 per cent salt water, ‘12/64-in. choke, T.P. 
500 Ib., C.P. 600 Ib., 7-in. aa 2,379 ft., perf. 2,204- 
10 ft., Cruse sand, T.D. 2,380 f 

Placid 1 A. H. Hopkins unit .. .... NE SE 24-10-2e 

240 bbl., 8 per cent salt water, %-in. choke, T.P. 
150 lb., C.P. 1,750 lb., 7-in. casing 2,384 ft., perf. 
2,198-2,204 ft., Mathews sand, T.D. 2,384 ft. 

Placid 38 La. Central SE NE 36-10-2 
144 bbl., 8 per cent salt water, 12/64-in. choke, T.P. 
275 lb., C.P. 575 lb., 7-in. casing 2,399 ft., perf. 2,238- 
43 ft., Mathews sand, T.D. 2,400 ft. 

Placid 50 La. Central NE _ SE 35-10-2e 
Heading 85 bbl., 1 per cent salt water, %-in. choke, 
T.P. 50 Ib., C.P. 150 lb., 7-in. casing 2,425 ft., perf. 
2,246-54 ft., aihaee sand, T.D. 2,425 ft. 

Placid 57 La. Central ; . NW SE 35-10-2e 
144 bbl., 37 per cent salt water, 12/64-in. choke, 
T.P. 100 lb., C.P. 240 lb., 7-in. casing 2,401 ft., perf. 
2,230-36 ft., lower Central sand, T.D. 2,402 ft. 


Monroe—Ouachita Parish 
United Carbon Co. 6 Spades fee 
7,000,000 cu. ft., R.P. 625 Ib., T.D. 2,141 ft. 
Converse—Sabine Parish 


J. D. Haynes 2 Frost Lumber Ind. . 
Pumping 30 bbl., 6-in. casing 1,500 ft., 


6-18-4e 


NE SW 17-9-13 
T.D. 1,630 ft. 








Cotton Valley—Webster Parish 


Hunt Oil Co. 2 Jordan .. NE SW_NE 31.214 
576 bbl., %-in. choke, T.P. 500 lb., CP. 1,200 ibe 
“)—”" sand 8,474-97 ft., 7-in. casing 8,642 ft. perf. 
8,476-87 ft., T.D. 8,645 ft. 


NORTH LOUISIANA FIRST REPORTS 
Wildcat—Bossier Parish 


Ed D’Armand 1 Elgin.......... NW SW SE 8.20.13 
Caddo—Caddo Parish 
J. W. Bailey 1 Muslow............ SE NE SW 32- 21-15 


5. Ww Bailey 2 Muslow............ SW NE SW 82.21.15 
Butler Prod. Co. 1 Williams....NE NE NW 24.29.16 


Gulf 271 Caddo Levee Board....C W% E'% 16-20-16 
Lydia Johnson . Lavine Murray. .NW NE NE 12.20.16 
ue, On Prod. Oo. ........... ..NE NW SE 5-20-15 
Magnolia 30 Bean: ee. _NE NW NE 6-20-15 
Midfield Oil Co_1- 4 Muslow..... NE NE NW 5.20-15 
Texas Co. 12 re NE NE SE 15-21-15 
Tippett Oil Corp. 3 Browning... NW SW SW 


22-22-16 
Wildcat—Caddo Parish 

Delta Drig. Co. 1 Dunn........NW NE NW 24-17-16 

Georgetown—Grant Parish 

R. D. Bevll B BWOPS. ......0... 00065: SE SE SE 18-9-1e 
Wildcat—Grant Parish 

Gholson & Hodge 1 Eberlee........ NE NE 16-7-le 
Olla—La Salle Parish 


Arkansas Fuel Oil 1-B Cruse..... 
Placid 2 A. H. Hopkins Siegen sateactaeel "a SE 24-10-2e 
Pincia 73 La. Comtral............... NE SE 2-9-2e 


Nebo—La Salle Parish 
H. L. Hunt 5-A Goodpine............ NW &SW 9-7-3e 
Zwolle—Sabine Parish 


= SW 19 -10-3e 


A. R. Bollinger 1 Long Bell..:.NE NE NE 188-13 
Monroe—Union Parish 
Nemours Corp. 1 Edwards.......... NW SE 36-22-3e 
Cotton Valley—Webster Parish 
Hunt Oil Co. 1 Crichton............ NE NW 31-21-10 
NORTH LOUISIANA WILDCATS 
Bossier Parish 
Roy L. Reese et al 1 Bellevue Land Co. 
Ss 27-20-11 


W SW NE 
T.D. 3,035 ft., ran electrical log and S.D. 


Catahoula Parish 


Continental Oil Co. 1 Tensas....N% SW SW 12-9-7e 
Old well drilled deeper, old TD. 9,215 ft., washed 
out to 4,900 ft., ae take side-wall cores. 

Sinclair Prairie i Peck, 00 ft. N, 250 ft. E S cor. 


th ed 39-10-8e, drillins 4,300 ft., top Wilcox 
Claiborne Parish 
J. D. Caruthers, Tr. 1 Simmons unit a tad 2-20-5w 


v. ROR Lisbon), fishing drill stem 8,689 f 
ardin et al 1 De ... NW Nw 31-20-6w 


Set 5%-in. casing 6,430 ft., T.D. 6,507 ft., awaiting 
orders. 
Ohio Oil Co. 15 Taylor NE SW SE 15-23-8 


(Dee _Haynesvilie), top Smackover lime 10,891 ft. 


drillin 
Union Prod. Co. 1-A Meadows et al C NE 18-21-4 
Coring lime 9,144 ft 
De Soto Parish 
eteha ade .-.NW NE 32-13-14 


J. E. Stack et al 1 Cook 
S.D. 365 ft. 


Franklin Parish 


L. Hunt 3 Chicago Mill & Lbr. Co...SW 
F orilline sand 2,567 ft., top Wilcox e512 ft, 


Grant Parish 


Speir & Nance 1 Armstrong....SW NE NE 27-9n-le 
Set 10-in. casing 37 ft. 


La Salle Parish 


Delta Drig. Co. 1 Hughes......NE NE SW 22-8-le 
Losing returns 320 ft. 


iat Parish 


35-14-9e 


a Raines 1 Carte W NW NW 27-9-11 


Ss 
t 65-in. casing 2. 025 ft., , waiting on cement. 
Union Parish 


Tiki a phenetion Co. 1 Jones. 


.SE SE NW 30-21-3w 
Tested salt water 2,100 ft., 


old T.D. 3,200 ft., S.D. 





ARKANSAS 


A small oil well may be completed in wildcat terri 
tory in southern Clark County as a result of showings 
in Coker Oil Corp. 1 Guess, 2-11-20, about 20 miles north 
of Troy. The shallow operation has bailed 10 bbl. of 
fluid of which 1 bbl. was 10-gravity oil, and a pumping 
unit may be installed. United States Oil Co. 1 Wilford, 
a wildcat, is drilling below surface casing in St. Francis 
County. 

ARKANSAS FIRST REPORTS 
Urbana—Union County 


Marine Oil Co. 8-B Thompson .._. NE SE SW 3-18-13 
(Continued on Page 230) 





THE OIL AND GAS JOURNAL 

























avel 
peri 
actu 
dro} 
duct 
follc 
Wil 
Mid 
Lon 
Kett 
Ven 
Coal 
Hun 


Dor 
Sant 


Al 
pleti 
bet 
ing | 
Nort 
prod 
at t 
mak 
000 
five 
addi 
Nort 
inga 
the 
out 
tors 
duce 
Coal 
Gate 
Goor 
hole 
ter § 


Ri 
sive 
field 
Most 
in tl 
up a 
drill 
furn 
prod 
are 
tors 
inelu 
Mab 
pres 
Rich 
Stan 
belo 
two 
5,000 
man 
althe 
one | 
Hills 
bran 
sout] 
prod 
a pre 


Wi 
on 3 
shou 
days 
448 | 
and 
bbl. . 


NC 








21-10 


perf. 


L0-3e 
10-2e 
-9-2e 


-7-3e 
8-13 
22-3e 


21-10 


20-11 


-9-7e 
ished 


cor. 
ileox 


0-5w 


0-6w 
iting 


)-23-8 
i tt, 


3-21-4 
13-14 
14-9e 
9n-le 

2-8-1e 

7-9-11 

21-3W 
terri- 

vings 
north 
bl. of 
nping 


lford, 


-ancis 


18-13 





CALIFORNIA FIELD REPORT 





. Tupman and Coalinga Areas 


L. P. STOCKMAN 


os ANGELES, Nov. 11.—Crude-oil production in 

California during the early part of November was 
averaging about 18,000 bbl. per day below the same 
period in October and if this improvement continues 
actual production for the month of November will 
drop below 600,000 bbl. per day. Current daily pro- 
duction of leading California fields for the past week 


follows: 


Barrels 

Wilmington 81,050 
Midway-Sunset . 54,800 
Se Nokia 9 el oie 4 as 8.2 %~. alas F 43,825 
weernnm seemen EPOMD «ws. 6. ds fees 37,725 
Ventura Avenue Sowa wa eine Sareea eee Re 33,750 
EES SIN arene ro Sone ance 31,500 
eEENINUER, SOUR isis oie Fics enna ove 26,250 
US Eee ee 21,200 
ie BEON WORM 858. 5k occ ccighoveiecnts 18,100 

SAN JOAQUIN VALLEY 

Approximately 15 new wells are scheduled for com- 
pletion in the Northeast and Southeast Coalinga fields 
between now and the close of the current year. Dur- 
ing the past week three new wells were finished in the 


Northeast Coalinga field and one new well was put on 
production in the Southeast Coalinga field. There are 
at the present time five incompleted drilling wells 
making hole below 8,000 ft.; three drilling between 7,- 
000 and 8,000 ft,, five between 6,000 and 7,000 ft. and 
five above 6,000 ft. Derricks are standing for seven 
additional wells. Developments in the south end of the 
Northeast Coalinga and north of the Southeast Coal- 
inga field have not been especially favorable during 
the past month or two as the sand appears to pinch 
out or contains little oil and as a consequence opera- 


tors are having difficulty completing normal pro- 
jucers. In 30-19-16, Pure Oil Co. has suspended 1 East 
Coalinga Subdivision at 8,397 ft. due to absence of the 
Gatchell sand. George F. Getty and Pacific Western 1 
Goodell found such a poor-looking oil sand that the 


hole is being whipstocked in the hope of finding bet- 
ter saturation to the east. 


Tupman—Coles Levee 


Richfield Oil Corp. continues to pursue an aggres- 
sive drilling program in the Tupman and Coles Levee 
fields and at present is running 16 strings of tools. 
Most of these incompleted drilling projects are located 

the Tupman field where the company has proved 
pa reserve of substantial proportions. Most of this 
drilling is being done under contract with Richfield 
furnishing surface equipment, tanks, traps and other 
production equipment. All casing, tubing and liners 
are also furnished by the company, Drilling contrac- 
tors handling work for Richfield Oil Corp. in this area 

nelude Bell & Loffland, T. P. Pike Drilling Co., J. E. 
Mabee Co. and Taft Well Drilling Co. There are at the 
resent time 19 drilling wells in these fields of which 
Richfield Oil Corp. is drilling 16, Ohio Oil Co. 2 and 
Standard Oil Co, 1. Of this group, 10 are making hole 
below 9,000 ft., three are between 8,000 and 9,000 ft., 
two are between 6,000 and 7,000 ft. and four are above 
1,000 ft. It has been quite well established that Tuv- 
man and Coles Levee are two separate accumulations 
although for some time it appeared that this might be 
one large field. These fields are located east of the Elk 
Hills field and on the bifurcated axis of that field, one 
branch of which swings north and the other to the 
south. To date the Tupman field is by far the most 
productive and should reach primary importance from 

production standpoint. 


Paloma—Wasco 


Western Gulf Oil Co. is putting the finishing touches 

34-2 Kern County Land in 2-32s-26e at Paloma and 
should have this well tanking oil within the next few 
days, On a formation test early in the week at 10,282- 
448 ft. with a 997-ft. water cushion and open 2 hours 
and 21 minutes the well flowed at a daily rate of 692 
bbl. of very clean 47.8-gravity oil and and 2,500,000 cu. 
ft. of gas through a %-in. bean. A 7-in. water string 


NOVEMBER 


14, 1940 


is cemented at 10,282 ft. and connections are being 
made preparatory to completion. Southeast of this well 
the company has started drilling.operations on 12-12-B 
Kern County Land in 12-32s-26e but it will probably 
be some time early in the new year before the critical 
depth is reached. This outpost is being drilled down 
structure in the hope that a normal black oil will be 
found outside the gas cap area. If a black oil is found 
it will mean that the Paloma field will be a district of 
primary importance because the gas-cap area is al- 
ready proved up for a distance of about 1 mile along 
the axis. In the Wasco field of Kern County, Pacific 
Western Oil Co. is still working on 1 Meyer in 7-27s- 
24e but still has some distance to go before reaching 
the pay. This outpost was drilled to 13,150 ft. but 
missed the pay and necessitated a redrill job. The 
crew is now redrilling at 12,129 ft. 


SAN JOAQUIN VALLEY COMPLETIONS 


Blackwell's Corner District 

co Ee re ee 17-26s-19e 
Abandoned drilling 8,821 ft. in Moreno (Cretaceous) 
hard gray shale. Formation test 7,062-449 ft. open 
45 minutes recovered 1,350 ft. salt water and small 
amount of gas. Abandoned as unproductive. Top 
Temblor (Miocene 470 ft. Base Kreyenhagen 4,125 ft. 
Kern County. 


Kettleman North Dome Field 


ae eS ae ee eee . 26-22s-18e 
Flowed 1,161 bbl., 37. 4-gravity, 196, 000 cu. ft. gas 
128/64-in. bean. Pressures 100/600 Ib. T.D. 7,830 ft. 
75-in. water string cemented 7,054 ft. 754 ft. 5 9/16- 
in. liner hung 7,021 ft. Perf. 7,530-7,775 ft. Cemented 
through perf. 7,520 ft., 7,530 ft. and 7,726 ft. Ce- 
mented blank sections 7,520- 30 ft., 7,560-7, 735 ft. 5,- 
997 ft. of 3-in. tubing. Top brown shale 5, 545 ft., top 
Temblor 6,925 ft. Completed in Temblor oil sand. 


Kings County. 
North Belridge Field 


Belridge Oil Co. 8-1 Fee ....1-28s-20e 
Flowed 80 bbl., dteravity, 3 per cent cut, 6,676,000 
cu. ft. gas. 96/64-in. bean. Pressures 500/250 Ib. 
Elev. 627 ft. T.D. 8,227 ft. Completed in Wagonwheel 
zone of Eocene age, 9-in. casing cemented 7,850 ft. 
340 ft. blank 6%-in. liner cemented 8,154 ft. and 
gun perf. with 376 holes 8,000-8,154 ft. 7,992 ft. 2%- 
in. tubing with packer. Top oil sand 7,886 ft. T 
point 7,656 ft., U point 7,696 ft., V point 7,839 ft. 
Kern County. 


Northeast Coalinga Field 


a errr ee 7-19s-16e 
Flowed 2,560 bbl., 27.1-gravity, 1,672,000 cu. ft. gas. 
Completed in Gatcheli (Avenal) sand of Eocene age. 
T.D. 8,200 ft. 7-in. casing cemented 8,105 ft. 132 ft. 
5-in. liner landed 8,195 ft. 60-mesh perf. at 8,105-95 
ft. 8,151 ft. 2%-in. tubing. Top Kreyenhagen 7,030 
ft., top green sand 7,993 ft., top oil sand 8,113 ft., 
bottomed in oil sand, Fresno County. 

pio ee ER eee ee 20-19s-16e 
Flowed 510 bbl., 25.6 gravity, 225,000 cu. ft. gas. 
16/64-in. bean, Pressures 1,280/1,300 lb. T.D. 8,219 
ft. 11%-in. cemented 597 ft., 5%-in. cemented 8,194 
ft. 41 ft. of 4%-in. drillable liner landed 8,218 ft. 
Bottomed in oil sand. Completed in Gatchell (Aven- 
al) sand of Eocene age. Fresno County. 

Whilshive Ammex GB-OOr... . 6 00.065 nsecs.-sss 30-19s-16e 
Flowed 844 bbl., 27.7 gravity, 400,000 cu. ft. gas. 
19/64-in. bean, Pressures 1,000/1,150 lb. T.D. 8,250 
ft. 7-in. water string cemented 8,180 ft. 104 ft. 5%- 
in, liner landed 8,250 ft. 100-mesh perf. open to pro- 
duction 8,210-50 ft. 8,109 ft. 2%%-in. tubing. Top 
Kreyenhagen 6,800 ft., top green sand 8,025 ft., top 
oil sand 8,197 ft. Bottomed in oil sand. Completed in 
Gatchell (Avenal) oil sand of Eocene age. Fresno 


County. 
Southeast Coalinga Field 


ae! Re 17-20s-16e 
Flowed 1,250 bbl., 27.6-gravity, 414,000 cu. ft. gas. 
T.D. 7,930 ft. 7-in. casing cemented 7,812 ft. 154 ft. 
5-in. liner landed 7,925 ft. 60-mesh perf. 7,816-925 ft. 
7,895 ft. 2%-in. tubing including 178 ft. 2-in. Top 
Kreyenhagen 6,550 ft., top green sand 7,681 ft., top 
oil sand 7,924 ft. Bottomed in oil sand. Completed in 
Gatchell (Avenal) sand of Eocene age. Fresno Coun- 


ty. 
Ten Section Field 


Shell 83-30-A Kern County Land...... .30-30s-26e 
Flowed 2,298 bbl., 33. 7-gravity, 2,224, 000 cu. ft. gas. 
Elev. 330 ft. T.D. 8,235 ft. Drilied by "slim-hole meth- 
od in 30 days from spud to —. 8%-in. sur- 
face casing cemented 990 ft. 4%-in. casing landed 
8,235 ft. and cemented through perf. 8,032 ft. Perf. 
8,033-8,200 ft., 8,210-35 ft. 8,022 ft. in 2-in. tubing. 
Top of Stevens oil sand 8,035 ft. Bottomed in 
Stevens oil sand, Kern County. 


Tupman Field 


Richfield 81-31-B Kern County Land..... 2 . .81-30s-25e 
Flowed 1,220 bbl., 33. si nengye clean, 1,000,000 cu. 


ft. gas. Two 1% -in, beans, Pressures oh0/1. 200 Ib. 
Pressures with 3/64-in. bean 850/2,000 T.D. 
8,980 ft. 85%-in. water string cemented $462 ft. 


539 ft. 65-in. liner landed 8,975 ft. Perf. open to 





Are Most Active in Valley 


woduetion 8,481-8,530 ft., 8,571-8,711 ft., 8,750-8,975 

8,952 ft, 2%-in. tubing. Top first oil sand 7,900 

ft ’Bottomed in oil sand of second zone. Kern County. 

Buena Vista Hills District 

a er eae ere 10-32s-24e 

Drilling 9,498 ft., in hard tight gray shale with 
streaks of sand, giving no cuts. 

Pyramid Hills District 


Associated 31 West Slo 20-24s-18e 
Drilling 1,015 ft., and reaming. Expected oil sand 


absent. 
bes Bravo District 


bad x 1 Campe 1-29s-25e 
T.D. 1,592 ft. yA 13%-in, surface pipe 1,590 
ft. Cleaning out to drill ahead. Kern County. 


Rumsey Hills District 
Standard 1 Tippetis ............ 


petts 9-12n-3w 
Drilling. Actual drilling being done by Taft Well 
Drilling Co. Yolo County. 


Sacramento District 


Ind. Expl. Co. 1 Perry 19-7n-6e 
Derrick is being erected for wildcat approximately 
12 miles southeast of Sacramento, the state capital 
of California. 

Tejon District 


Richfield 1 Tejon Ranch......... 2-10s-19e 
Drilling 8,060 ft. Now in gray sand and shale. No 
showings to date. Kern County. 

Union Avenue District 


a. UL eS, ee 6-30s-28e 
Location. Early work projected. Kern County. 


East Coyote 


Three wells were put on production in the East 
Coyote field of Orange County in Los Angeles basin 
during the current week and two of them were fin- 
ished in the deep zone which was discovered several 
months ago by Bartholomae Oil Co. on the Stern lease. 
During the early part of the current week Bartho- 
lomae Oil Co. recompleted 3-A Stern after deepening 
the hole from 5,097 ft. to the new deep zone at 6,880 
ft. and brought this well in pumping 475 bbl. of 26.2- 
gravity oil per day. The real significance of this deep 
zone has not yet been determined as only three wells 
have been completed in it to date. All have shown 
good initials but were brought in on the beam. The 
deep-zone discovery well was finished on the pump 
but started flowing after being on the beam for a 
week and is now back on the pump again. Standard 
2-14 Coyote, a recent completion is at present pump- 
ing 660 bbl. of 26.1-gravity oil daily from 6,881 ft. 
and is making about 100,000 ft. of formation gas along 
with the oil. On the Toussau property which is owned 
in fee, Union Oil Company has just passed the 6,400 
ft. level and should pick up this zone within the next 
week or 10 days. This well is northwest of the dis- 
covery well and the results of drilling will be watched 
with interest. 


Inglewood 


It is beginning to look like the lid might be blown 
off in the Inglewood field of Los Angeles Basin be- 
cause in addition to 3-1 Los Angeles Investment of 
Standard Oil Co. in 17-22-14w, an offset to 1 Sentous 
of R. R. Bush Oil Co, the deep-zone discovery well, 
preparations are under way to start four additional 
wells. Standard Oil Co. is preparing to spud in 1-86 
Los Angeles Investment within the next few days and 
has completed rig for 1-85 on the same lease. Kettle- 
man & Inglewood Corp. has a derrick erected for 26 
Rubel and has grade made for 27 Rubel, The former 
well will be drilled at once as contract has been let 
to the Brown Drilling Co. A deeper zone was proved 
productive a few months ago by 1 Sentous which 
proved to be a relatively small well. Lease require- 
ments have forced the Standard Oil Co. to take steps 
to offset this well and as is usually the case when one 
operator gets into a new zone others must follow suit 
in compliance with lease requirements. No steps have 
yet been taken by Tide Water Associated Oil Co., Shell 
Oil Co. or Texas Co. to begin exploitation of the re- 
cently discovered deep zone but they will be forced to 
do so in the near future as their lease requirements 
are just as positive as other leases in the field. The 
field at present has a total of 293 wells of which 101 
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are standing shut in because of curtailment. Deep zone 
exploitation if prosecuted to the fullest will result in 
the drilling of about 100 additional wells. 


LOS ANGELES BASIN COMPLETIONS 


East Coyote Field 

Bartholomae Oil o> 3-A Stern 22-3s-10w 
Pumped 475 bbl., 26.4-gravity, 4 per cent cut. Deep- 
ened from 5,097 to 6,880 ft. 85-in. cemented 3,345 
ft. 5%-in. landed 6,880 ft. and cemented through 
perf, 5,575 ft. Perf. 5,595-6,880_ ft. 2%-in. tubing in- 
cluding 2,000 ft. of 2-in. hung 5 ,000 ft. Completed in 
deep zone discovered several months ago. Orange 
County. 

Metro Pet. 10 Robinson. 
rt ey ro bbl., 22. 1-gravity, 10 per cent cut. T. D. 
4,260 ft. 6%-in. water string cemented 4,238 ft. 45 
ft. Sin. ‘liner landed 4,260 ft. Perf. 4,230-60 ft. 3,900 
ft. 2%-in. tubing. Orange County. 

Standard 2-14 Coyote 22-3s-10w 
Pumped 6,945 bbl., 26-gravity, 2 per cent cut, 150,000 
cu. ft. gas. T.D. 6,881 ft. 8%-in. casing cemented 3,- 
883 ft., 65-in. liner landed 6,874 ft. and cemented 
through perf, 5,673 ft. Perf. open to production 5,- 
676-6,874 ft. 6,007 ft. 2%-in. tubing. This well lo- 
cated west of deep-zone discovery well and com- 
pleted in deep zone, Orange County. 


Huntington Beach Field 


Signal O. & G. 13-A Bolsa 34-5s-llw 
lowed 468 bbl., 23.6-gravity, — 000 cu. ft. gas 
28/64-in. bean. Pressures 410/620 lb. T.D. 4,625 ft. 
85-in. casing cemented 3,485 ft. and through perf. 
995 ft. 1,159 ft. 65%-in. liner landed 4,624 ft. Perf. 
open to production 3,483-4,144 ft. and 4,300-4,624 ft. 
4,085 ft. 2%-in. tubing. Located west end of field on 
acreage leased earlier this year, Drilled from spud 
to completion in 23 days total elapsed time. Orange 


County. 
Long Beach Field 


R. A. Brown, M. & T. Old Biddy ; 19-4s-12w 
Pumped 130 bbl., 22.6-gravity, 3 per cent cut. T.D. 
3,423 ft. 5%-in. casing cemented 3,270 ft. 160 ft. 4-in. 
liner landed 3,423 ft. Perf. open to production 3,278- 
3,423 ft., 3,375 ft. 24%-in. tubing, Los Angeles County. 

Texas 16 Harlow Kent ... 19-4s-12w 
Pumped 574 bbl. gross including 175 bbl. circulating 
oil. 10 to 20 per cent cut. T.D. 3,474 ft., drilled out 
to 3,446 ft. 7-in. casing cemented 3,471 ft. and 
through perf. 706 ft. Gun perf. 3,302-22 ft., 3,350-75 
ft., 3,273 ft. 2%-in. tubing. Los Angeles County. 


Richfield (Yorba Linda) Field 


F. E. Fairfield 1 Tuffree . ; 21-3s-9w 
Pumped 85 bbl., 16. 6-gravity, 2 per cent cut. T.D 
2,137 ft. 8%-in. casing cemented 1,965 ft. 200 ft. 65%- 
in. liner cemented 2,137 ft. Knife-perf. 2,040-70 ft. 
1,750 ft. 2%-in. tubing. Orange County. 


Rosecrans Field 


St. Anthony 5 Gordon 19-3s-13w 
Flowed 1,100 bbl. daily rate but declined to 250 bbl., 
32.1 gravity, T.D. 7,952 ft. 75%-in. water string ce- 
mented 7,576 ft. 400 ft. 544-in. liner landed 7,952 ft. 
Perf. oven to production 7,571-952 ft. 7,925 ft. 2%- 
in. tubing. Completed in O’Dea zone. Los Angeles 


County. 
Wilmington Field 


Long Beach Oil Dev. 18-W Harbor . 10-5s-13w 
Ranger zone = 659 bbl., 22.4-gravity, 132,000 cu. 
ft. gas. T.D. 4,064 ft. 25/64-in. bean. Pressures 300 
lb. Lower Terfuinal zone flow 360 bbl., 29.2-gravity. 
2.2 per cent cut, 503,000 cu. ft. gas. 17/64-in. bean. 
Pressures 375 Ib. 11%-in. casing cemented 2,637 ft. 

5g-in. landed 4,056 ft. 10-in. outside diameter gravel 
packed liner. Perf. 2,637-2,880 ft., 3,539-3,834 ft., 3,- 
880-4,050 ft. Cemented through perf. 3,244 ft. and 3,- 
539 ft. 4.008 ft. 2%-in. tubing with packer 2,837 ft. 
Los Angeles County. 
Pumped 185 bbl., 16.8-gravity. T.D. 3,140 ft. 85%-in. 
casing cemented 2.799 ft. Pulled 6%-in. liner from 
2,876 ft. Set whipstock 2,875 ft. and redrilled to 3,- 
140 ft. Then landed 5%-in. liner 3,140 ft. Used 
gravel packed liner 2,830-3,135 ft. Heaving plug 3,- 
132 ft. Completed in Ranger zone. Los Angeles 
Count; 
. P. R. R. 153 Fee. . a ; 4-5s-13w 
Flowed 140 bbl., 29.9-gravity. No flow test made. 
Well completed in Ford zone. Upper zones cased off 
with blank liner or casing. T.D. 5,523 ft. 10%-in 
casing cemented 2,455 ft. 2,813 ft. of blank 7-in. 
liner cemented 5,062 ft. and again through perf. at 
3,592 ft. 472 ft. of 4%-in. liner landed 5,509 ft. Perf. 
open to production 5,064-5,159 ft., 5,297-5,361 ft., 5,- 
458-5,500 ft. 4%-in. liner was cemented through perf 
at 5,295 ft. and 5,456 ft. 5,111 ft. 2%-in. tubing. Los 
Angeles County. 


LOS ANGELES BASIN OUTPOSTS 


Dominguez Field 


Union 79 Callender 32-3s-13w 
Drilling 8,698 ft. 16-in. surface pipe cemented 954 
ft. 9%-in. casing cemented 7,005 ft. as protection 
string. This well, located in west central part of 
field is scheduled to be carried down as deep test. 
Los Angeles County. 


Long Beach Field 


Union 19 L.B.C, 30-4s-12w 
Drilling sand and shale ‘4,999 ft. Lost circulation, 
pumped in cement. Los Angeles County. 


LOS ANGELES BASIN WILDCATS 
D, :. Boos 


Wood-Mellon 1 Wood . 31-3s-13w 
TD. 7,786 tt. PB. 2,400 ft. Will have look at Sev- 
= - acaaaa zone, redrilling 6,952 ft. Los Angeles 

‘ounty 





Standard 3-1 L.A.I. . .17-2s-14w 
Drilling 3,767 ft., hard shale. Los Angeles County. 


Malibu District 


Sovereign Oil Co., 1 Malibu 7-2s-18w 

T.D. 3,292 ft. in ba hag ge conglomerate with tight 

ray sand and stre of shale. Lost cones. Logged 

2 — 3,214-22 ft. Possible fault zone. Los Angeles 
ounty. 
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Cal-Pico, 1 Pico - 
T.D. 7,198 ft. Cleaning out to resume drilling opera- 
tions after temporary suspension. Los Angeles 


County. 
Whittier District 


Fullerton, 6 Whittier 25-2s-llw 
Drilling 3,398 ft., sandy shale. This wildcat is sit- 
uated between 1 Sansinena and 1 Mineral Springs of 
Union Oil Co. both of which showed production 
possibilities. 220 ft. 11%-in. casing set as surface 
pipe. Joint test with Union Oil Co. Los Angeles 


County. 
COASTAL DISTRICT 


The reason for the substantial purchases of produc- 
ing properties in the Santa Maria Valley field during 
the past several weeks became evident this week with 
release of Union’s statement of earnings for the 9 
months’ period. This statement under the caption of 
capital expenditures states, “During the third quarter, 
construction work was started on a distillation plant 
to reduce heavy crude oil to petroleum coke, which 
coke the Pacific Gas & Electric Co. has contracted to 
purchase, This plant will effectively refine high-sulfur- 
bearing crude oils. During this same period, work was 
started on a catalytic cracking plant which will permit 
more economical manufacture of high-quality gaso- 
lines. These facilities are expected to be completed 
during 1941.” For several weeks the industry has been 
wondering why Union Oil Co. has been making major 
purchases in the Santa Maria Valley because for sev- 
eral years this field has been regarded in an unfavor- 
able light. Santa Maria Valley crude oil contains about 
21 per cent gasoline under straight distillation and the 
remainder is a thick viscous tarry residue. By crack- 
ing to the coke stage, recoveries should be materially 
improved and the undertaking advantageous due to fa- 
vorable disposal of the residue coke to the Pacific Gas 
& Electric Co. Under the terms of this contract, Pa- 
cific Gas & Electric Co. will take Union’s coke and 
heavy oil and some flue gas and furnish light and 
power for Union’s operations at Oleum refinery. A few 
weeks ago, Union purchased the production and lease 
holdings of Ohio Oil Co. in the Santa Maria Valley 
field and a short time later acquired the production 
and leases of E. H. Moore, Inc., of Tulsa, Oklahoma, 
for a consideration of $600,000 less the expense of re- 
acquiring some properties and a 15 per cent interest 
in the Union Sugar Co. leases. 


COASTAL DISTRICT COMPLETIONS 


Padre Canyon Field 


General Pet. 3 Padre .15- 
Flowed 340 bbl., 30.5-gravity, 199,000 cu. ft. gas. 
Elev. 512 ft. T.D. 5,181 ft. 65-in. water string ce- 
mented 4,900 ft. 306 ft. 4%-in. liner landed 5,181 ft. 
Perf. open to production 4,897-5,000 ft., 5,091-5,181 
ft., 4,842 ft. of 2%-in. tubing with’ packer at 4,810 ft, 
Bottomed in oil sand. Ventura County. 


Shiells Canyon Field 


Field Gas Corp. 3-B Calumet , 
Pumped 100 bbl., 32.1-gravity, ‘clean. Elev. 924 ft. 
T.D. 2,692 ft. 9-in. casing cemented 2,554 ft. 2,500 
ft. 2%-in. tubing. Bottomed in oil sand. Ventura 
County. 
Ventura Avenue Field 


Shell 126 Taylor .29-3n-23w 
Flow 171 bbl., 30.1-gravity, 50 per cent cut, 1,193,000 
cu. ft. net, formation gas. Completed on compres- 
sor. Elev. 379 ft. T.D. 6,950 ft. 75¢-in. water string 
cemented 5,877 ft. 1,110 ft. 5%-in, liner landed 6,945 
ft. Perf. open to ne luction 5,888-5,970 ft., 6,016-6,125 
ft., 6,170-6,213 ft., 6.258-6.541 ft., 6,631-6,945. ft., 6,974 ft. 
¥%-in. tubing. esas County. 

Tide Water Associated 70 Lloyd .... ... .26-8n-23w 
Flowed 135 bbl., Sl-eravity, 2.5 per cent cut, 139,- 
000 cu. ft. net formation gas. Completed on compres- 
sor. Elev. 810 ft. T.D. 7,785 ft. 75-in. water string 
cemented 7,625 ft. 202 ft. of 4-in. liner landed 7,780 
Perf, oper to production 7,534-7,780 ft. Ventura 

ounty. 


COASTAL DISTRICT WILDCATS 
Capitan District 
Milburn & Hamilton 1 Rutherford..........36-5n-31w 
Drilling in sand and shale. Started as core hole but 
if conditions warrant it will be converted irto a 
wildcat hole and drilling continued. 
Cat Canyon District 


Union, 11 ee ; 
Drilling 4,584 ft. 
County. 


27-9n-33w 


‘in sandy ‘shale. Santa Barbara 


Coal Oil Point District 


Bolsa Chica 191-7 Permit 25-4n-29w 
Drilling 3,699 ft. in sand and shale. Santa Barbara 
County. 

Huasna Districi 


Harvey Oil Corp. 1 Huasna 11-32s-14e 
Drilling 3,387 ft. in sand and shale. San Luis Obispo 


County. 
Shiells Canyon District 


O. C. Field 2 Calumet 3-3n-19w 
T.D. 3,674 ft. Will deepen if liner can be recovered. 
10%-in. casing cemented 3,638 ft. Larger production 
expected around 4,000 ft. in Sespe if successful. Ven- 
tura County. 


Tar Springs District 


Superior 1 Tar Springs 24-32s-14e 
Drilling 6,310 ft. in hard shale. San Luis Obispo County. 


SAN JOAQUIN VALLEY OUTPOSTs 
Kettleman North Dome Field 

Standard 344-13-H fee 

—— hard sand and shale 10, 571 ft. hee 

y: 
Standard 1-1-U Fee 

Drilling hard shale 8,780 ft. Kings County. 

Paloma Field 


Western Gulf 12-12-B Kern County Land 12-32s-26@ 
Drilling sandy shale 2,984 ft. 13%-in. surface pip 
cemented 1,229 ft. Kern County. pe 


Rio Bravo Field 


3-21s- 16e 
© Coun. 


1-235-16¢@ 


Union 72-28 Crites . 8-288-95 
Drilling sandy shale 10,284 ft. Kern Givin 

Union 76-27 Kern County Land 27-285-25 
Drilling 11,576 ft. in barren gray sand. P.B. 8.150 
ft. Kern County. 

Union 41-33 Pacific States : 33-28s.25 
Location staked in extreme western end of fiele 
Early work projected. Kern County. 


Round Mountain 


Spartan Drig. Co. 1 Hiatt..... 
Fishing, 2,089 ft. 
Strand Field 


Associated 25-7-E Kern County Land 
Drilling 9,868 ft. 
County. 


32-2858.29¢ 


7- 30s 
in hard sand and shale. nn 
Wasco Field 


Pacific Western 1 Meyer .. iio 7-275-24e 
T.D. 13,150 ft. Kern County. 


Wheeler Ridge 


Richfield 2 Kern County Land . 28-11n-20w 
Drilling 9,750 ft. in sand and shale. Kern County, 


SAN JOAQUIN VALLEY WILDCATS 


Cantua District 
Texas 1 Everding 24-17s-l5e 
Drilling 10,150 ft. in hard tight gray sand and shale 
of Domengine. D.P. froze 10,150 ft. Fresno County. 
Kreyenhagen District 


Continental 1 Kreyenhagen 
Drilling 10,970 ft., 
Fresno County. 


4-22s-16e 
in hard siltstone of Eocene age. 





<—_cr 


North Louisiana-Arkansas 
(Continued from Page 228) 
McCreslen Oil Co. 4 Hadley . SE SE SW 3-18-13 


ARKANSAS WILDCATS 
Clark County 


Coker Oil Corp. 1 Guess NE SE NE 
Bailed est. 10 bbl. fluid, est. 1 bbl. 
S.D., tnay install pump, T.D. 612 ft. 

W. P. Wilson 1 Hamilton-Mathews .. NW SW 
S.D., engine repairs 1,572 ft. 


Hempstead County 


S. H. : 2 et al 1 J. J. Bruce 
S.D. 206 ft. 


2-11-20 
10-gravity oil. 


32-10-20 


SE SE 27-10-24 


Lonoke County 
Lunnon Howell & Ford 1 City of Cabot 
Lot 1, BIk. 6, 18-4n-9w 
Drilling 1,337 ft. 


J. F. Russell 1 J. T. Gunter SE SE 17-5n-10w 
S.D. 2,785 ft. 


Nevada County 
Coker Oil Corp. 1 B. Jones 
Drilling shale 1,062 ft. 
Prairie County 
Hazen Oil Co. 1 Fidelity Mutual Life Ins. Co. 
NE NE SW 16-2n-6w 
S.D. 320 ft. 


NE SE 2-11-21 


Saline County 
A. W. Givens 1 Williams ...... NW_NE NE 18-3s-liw 
T.D. 690 ft., fishing. 
Tedford Drig. Co. 1 Williams 
Drilling shale 495 ft. 


St. Francis County 


United States Oil Corp. (former Hargraves et al 
J. Wilford NE SE NE 29-4n-lw 
10%- in. casing 242 ft., 


31-3s-liw 


“T.D. 282 ft. 


ARKANSAS COMPLETIONS 


Urbana—Union County 
McCreslen Oil Co. 1-B Howe ; SE SW SW 3-18-13 
65 bbl., 8 .. a= salt water, 10/64-in. choke, T.P. 
150 lb., C.P. 500 Ib., 7-in. casing 3,054 ft., perf. 2,952- 
56 %. TD. 3594 ft. 


EAST TEXAS BORDER FIRST REPORTS 


Waskom—Harrison County 
Arkansas Louisiana Gas Co. 1 T. R. Scott, S. Dicker- 
son Sur. 
Union Prod. Co. 1-A Bryson, T. D. Wilson Sur. 


EAST TEXAS BORDER COMPLETIONS 


Bethany—Panola County 
Holcombe & Thomasor 15 Crenshaw, Thomas W. Cox 
Sur., 25,000,000 cu. ft. gas, est. open flow, T.D. 6,111 
ft., 7-in. casing 6,108 ft., perf. 6,010-24 ft., two DS. 
tests failed, reperf. 6,010-24 ft. and 5,836- 50 ft., 
completed, T.P. 2,250 Ib., C.P. 2,450 ft., Travis Peak. 


EAST TEXAS BORDER WILDCATS 


Bowie County 


J. G. Strahan 1 so Fort, L. Peters Sur., 
2,337 ft., P.B. #t. ‘ote 
Lee Timberlake a al 1 Smith, T. H. Hill Sur., drilling 


Shelby County 
Paul Pewitt 1 J. S. Swann, Ann Grey Sur., T.D. 5,105 
oa gas and salt water 5,000-10 ft., preparing 
to P.B. 


old T.D. 
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OKLAHOMA FIELD REPORT 





- Find New Seminole Oil Area; 


DAL DALRYMPLE 


HE discovery of a promising oil area in Seminole 
' County, completion of a small oil-pool opener in 
Lincoln County and a gas discovery in McIntosh County, 
and disappointment at a highly regarded wildcat test 
n Caddo County were features of a busy week in 
Oklahoma fields. Another larger producer was near 
completion in the north end of the Dill pool, develop- 
ment in the West Hewitt area continued at a rapid pace 
and the tempo of wildcat exploration throughout the 
state continued to increase. 

Amerada Petroleum Corp. 1 Campbell, N% SW SW 
.9-6, prospective pool opener in Seminole County, 
topped Simpson dense at 4,170 ft., dolomite 4,195 ft., 
Wilcox sand 4,220 ft. and at 4,237 ft. oil rose 1,000 ft. in 


the hole, It was swabbed down, making 16 bbl. of oil in 
1 hour. It later was swabbed once an hour, yielding 
7 or 8 bbl. eaeh time. Operators were to deepen slightly 
before testing. Location is on a small seismograph 
structure, which, while not expected to be large, may 


be prolific. It is south of the East Earlsboro and north 
of the Mission pool. 
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The Texas Co. 1 Smith, C NE NW 2-5-12w, wildcat near 
Apache in Caddo County, provided the big disappoint- 
ment of the week when salt water intruded. The wild- 
cat was started in September, 1938, on a seismograph 
structure about 14 miles long from northwest to south- 
east, It was regarded as one of the more promising 
structures in Oklahoma. High prices were paid by the 
Texas Co. for leases on the structure, many of them 
being bought at the Kiowa Indian Agency in Anadarko 
for the company by Quintin Little, the Madill man who 
assembled the big Pure Oil Co. block in the Cumberland 
area. The 1 Smith topved Hinton lime extremely high 
at 1,661 ft., Sylvan shale at 2,258 ft. and at 2,424 ft. a 
cavity was struck. A blowout of high-pressure air re- 
sulted, with another such blowout at 2,455 ft. Viola 
lime was found at 2,543 ft., casing was set at 2,544 ft. 
on October 11, 1938, ard work was suspended while 
the company went about the business of developing its 
properties in Illinois. Work was resumed late in July 
of this year and, after cleaning out and conditioning 
hole, it is drilled to 3,423 ft., where a survey showed a 
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Midcontinent Map Co., Tulsa 
The busiest single pool in Oklahoma is the Hewitt extension area in Carter County. It apparently is cut off 
from the main Hewitt pool by several dry holes. Dry holes also separate it from the Healdton field, to the 
west. Producers range from 50 to 55 bbl. daily, initially 


Caddo Wildcat Taps Water 


crooked hole. It was plugged back to base of the 
pipe and redrilled, topp:ng Simpson dense at 3,715 ft. 
After drilling to 4,372 ft., packer was set at 2,510 ft. 
and drill-stem tester was left open for 2% hours. Some 
gas broke through, followed by water, estimated at 50 
bbl. an hour before the tester was closed. Operators 
plugged back and planned to test several upper zones. 


Estimated Daily Production 


Estimated daily production in Oklahoma for the 
week ended November 9, and for the preceding week, 
was as follows: 


Ba 
fov.9 Nov. 2 

eS ie alae age ae ae rut eee 5,050 5,02 
ES A aL ee 6,150 6,125 
I cal val au aceite Bed Ae 7,025 7,025 
CN SEFC OO ae 7,150 7,100 
EE NS is. 0s ins Se sd ss 0 0a" 4:4 16,750 16,500 
OSS eee 3,375 3,350 
NE Es oss wes, 4 6 500 OS we 5,875 5,800 
TG > si did aeew 20's 649 0h os 1,100 1,050 
RIE 1, oc o's t WEES a eS <0-0 9 1,775 1,725 
EE >, 6 56"s-0 6b .d bg hie 4 a pie ee 2,975 2,950 
COMEEEIMEMISOOK on. ce cece ccees 8,975 8,900 
I ein 5, rch oe 0 3eab aeons 3, 3,575 
EE se ie aie a Mise «die a 6 3,975 3,925 
Cr fons 5d pa eMedia + subebs 3,000 3,000 
ee aii aie aacinn 15,000 14,100 
is 2.5.55 inure 04-3 > ome cu bticn-o > ae 2,050 
PIO LO Freer 2,275 2,350 

Eo 2 ina. Wie w 9 daa ao ch bee seh 875 850 
EE IESE IR ee ry ma 8,575 8,550 

ORS 5a KGra ha aks OH Ee ad i 5,325 5,200 
Tt is aw a pod OSS bie a ed ok ,800 2,800 
ET ce dc Waele «Abels Cbd ha Gb eo oe 1,025 1,025 
or ae Sale kya Ue die bisa «ok 6,975 6,925 
NE cate a ONE 6 © hu ans aed wre ba owl 1,275 1,300 
Northeastern counties ............ 17,500 17,150 
ER ME SoS oc dic bi's.e ehwass 0 6 e 
Ss Cig Ss TS: oy gd eis 4S ew ae 
grate fe NO is a bio ware dee 
Sasakwa 


Sholem-Alechem 
Seminole district: 


Earlsboro ....... 
East Earlsboro . 











M 

BEMNOM 5. we es 

Seminole : 

East Seminole 

EE Sh .6.0% van iS 

Total Seminole ..... Eat 5 i 

St. LemiePeareon .........5. os. 3 ons 32'700 
Tatums-Tussy .............. “850 4,000 
Tonkawa-Garber-Thomas 3.550 3,550 
ET os 5 3 ae ae So onack oe .550 1:550 
DRG), os. 2.950 2,950 
J: RR GER ei aerate. ; 85,050 

Potel Oklahoma ................ 392,825 394,500 


Tenth for Cumberland 


The tenth producer in the Cumberland field, on the 
Marshall-Bryan county line, was near completion at 
Pure Oil Co. 3 Little-100, NE NE SE 28-5s-7e. It was 
bottomed at 5,070 ft., 7-in. pipe was set at 4,869 ft. and it 
flowed 939 bbl. of oil in 15% hours, flowing 131 bbl. 
the first hour through easing and the remainder of 
the time flowing through chokes. Operators continued 
to test at 1 Park College, SW SW SE 27-5s-7e, farthest 
southeast test in Bryan County. At plugged-back depth 
of 5,118 ft., it swabbed 24 bbl. of oil in 6 hours. 

The Dill pool in Okfuskee County was extended a 
location northeastward at Shell Oil Co. 2 Curry, SE SW 
NW 35-12-8. It found Cromwell sand at 3,558-3,607 ft., 
total depth, flowed 425 bbl. of oil in 19 hours through 
2-in. tubing and was shut in for pipe-line connections. 
Location was staked for Shell 3 Curry, NW SW NW’ 
35-12-8. 

Earlier in the week, .john Droppleman et al 3-C Dill, 
NE NE SE 34-12-8, flowed 75 bbl. of oil an hour, initially. 
Seven-inch casing was set on top of Cromwell sand at 
3,335 ft., total depth 3,542 ft. Same operator’s No. 4-C 
Dill, SE SE NE 34-12-8, was drilling ahead, and work 
was due to start at No. 5-C Dill, NW NE SE 34-12-8. 
One-fourth mile north and slightly east of the Shell- 
Curry operations, H. E. Lee and others set surface 
pipe with machine and was completing derrick at 1 
Ramsey, SE NE NW 35-12-8. 

The north trend of Wilcox production in the Coyle 
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pool, Payne County, was defined at Mid-Continent Pe- 
troleum Corp. 3 Johnson, W% SE SE 2-17-le. It found 
water in Wilcox sand at 4,945 ft., with-pipe set at 4,867 
ft. It was plugged back and perforated in Hunton lime 
at 4,623-26 ft., and flowed 115 bbl. of oi] and an esti- 
mated 1,500 bbl. of water in 24 hours. Testing continued. 
Wells on the east side of the field flowed clean oil on 
drill-stem tests in Hunton lime while drilling, but a 
plugged-back well at the southeast end of the pool 
yielded only a small amount of oil and much water from 
-Hunton, 

Indian Territory Illuminating Oil Co. started work at 
1 Cronkite, NE SE NW 22-15-4w, wildcat southwest 
of Navina, Logan County. It is to be drilied to 7,000 ft. 
or 50 ft. in the Wilcox zone. Location is on a trend 
from the Edmond field in Oklahoma County to the Cres- 
cent field in Logan County. Several deep, dry holes have 
been drilled in the Navina area. 

Gulf Oil Corp. et al 1 Qualls, CSW NE 23-1n-7w, north- 
east of Duncan, Stephens County, deepest drilling well 
in the state, was making hole below 10,100 ft. 


OKLAHOMA COMPLETIONS 


Beckham County 
Erick area: Westoak Gas 1 Roles, C NW SE 11-9-25w. 
Dolomite 2,920 ft., lime 3,492-2,503 ft. gaged 
2,500,000 cu. ft. gas. 
Caddo County 


Cement field: George Pace 1 Prentice, NE NE SW 


6-5-9w. Set 6-in. 3,400 ft., T.D. 3,471 ft., perf. 3,330- 
34 ft., pumped 105 bbl. 
Carter County 
S% S% 31- 


Healdton field: ia 81 Richards, S% 
3s-3w. Set 7-in. 1,039 ft., T.D. 1,14 0 ft., P.B. 1,137 
a pumped. 83 bbl. oil and 46 bbl. water. 

Hewitt field: Neustadt 1 Bennett, SW SW NW 17-4s- 
2w. Sand 2,413-16 ft. T.D., P.B. 2,172 ft., shot 
2,162-72 ft., slight show ing of oil, S.D. 

a yy 2 Bennett, SE SW “NW 17-4s-2w. T.D. 1,600 
t., dry. 

Batson et al 3 Walker, SW NW NE 20-4s-2w. Lime 
1,994-95 ft., sand 1,995 ft., 7-in. 1,994 ft., T.D. 2,046 
ft. in sand, shot with 50 qt. 2,012-46 ft., flowed 
226 bbl. through tubing. 

Gibson & Jennings 4 Griffin, NE SE SE 20-4s-2w. 
Sand 2,135-78 ft., T.D., shot with 70 qt. 2,158-78 
ft.. swabbed 508 bbl. the first 24 hr., pumped 
365 bbl. daily. 

W. T. Turner 1 Rose, SW SW SW 21-4s-2w. Sandy 
lime and shale 2,098-2,167 ft., 7-in. 2,074 ft., T.D. 
2,197 ft., pumped and flowed 432 bbl. 
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Le Roi Engines have gained wide acceptance in the oil field because: 


¥ they are rugged and dependable. 


¥ they provide uninterrupted power 
equal to the most severe demands. 


¥ their operating speeds are con- 


LE ROI COMPAN 


SOUTHERN ENGINE & PUMP COMPANY WESTERN MACHINERY COMPANY 
DALLAS + 


GENERAL MACHINE & SUPPLY CO. 


WICHITA FALLS + ODESSA, TEXAS HOUSTON «+ 


servative, thus contributing to long 
life and low maintenance cost. 


¥ they burn natural gas — gasoline 
— or butane. 


V Send for bulletin describing Le Roi 
Engines for oil field service. 


MILWAUKEE, WISCONSIN 
TULSA, OKLAHOMA 


KILGORE SALEM, ILL + EVANSVILLE, IND. 


BROWNWOOD « CORPUS CHRISTI. TEXAS 











T. Turner 2 Stearns, NW SW SW 21-4s- 2Qw. 
Wain, 2,190 ft., T.D. 2,232 ft., 
480 bbl. 

Jones 5 Sullivan, NE NW SE 36-4s-2w. Set 


S 
pumped and flow — 


‘ 7-in. 
2,501 ft., T.D. 2,600 ft., perf. 2,196-2,222 ft., pumped 

a x & Jennings 2 Lamb, NE NE NE 29. 15-2w 
T.D. 2,230 ft., pumped 63 bbl. me 

Comanche County 

Lawton area: Griffin & Kelly 1 Bohner, NE NE N 
NE 35-2n-llw. T.D. 230 ft., dry —_ 

eg & Kelly 2 Bohner, NE NW NE NE 35-2n-1] 

. 240 ft., dry. me 

Creek County 


Cushing field: Glenn 1 Merriett, NE SW NW 
Sand 1,918-60 ft., T.D. 1,970 ft., 
at 1,933- 60 ft., pumped 25 bbl. 

Glenn pool: D. W. Franchot 36 Kiefer, SW sw Nw 
SW 17-17-12. T.D. 1,415 ft., repressure well. 

Sinclair Prairie 35 Kiefer, NE SW SE 17-17-12 TD. 
1,538 ft., pumped 32 bbl. 

Miscellaneous: Bryan Pet. 2 Ah-say, NW NW NE 34- 

14-7. Broken Prue sand 2,582-2,600 ft., TD. 2,945 


ft., dry. 

Williams 1-A Ralston, SW SW NW 6-16-10. B 
ville eat 75 ft., S.D., 
wate 

Tilley 5 5 Wright, NW NE SE 17-17-8. Set 7-in. 2,319 
ft., Prue 2,320-54 ft.. T.D., flowed 50 bbl. ©” 


Grady County 


Knox field: W. S. Critchlow 8 Adair, NW NW Sw Nw 
27-3n-5w. T.D. 2,713 ft., pumped 5 bbl. 


Jefferson County 


Oscar area: Beck 10 Seay, SW SW SE 34-6s-5w. Lime 
1,619-22 ft., T.D., P.B. 1,534 ft., pumped 7% bbl. 
Kiowa County 
Ww oot: Dempsey & Son 1 Dempsey, SW NW NE 31- 
4-18w. Lost hole at 290 ft., dry. 
Wildcat: Hurst & Groth 1 Groth, SE SW SW SW 3-4n- 
16w. T.D. 520 ft., lost hole, dry. At both wildcats 
rigs were skidded to new locations. 


Lincoln County 


Wildcat: Mason & Stuart 1 Crane, SW NE SE 7-125, 
about 3 mi. west of South Wilzetta pool. Lower 
Skinner 4,220 ft., T.D. 4,242 ft., shot with 30 at. 
4,229-42 ft., pumped 98 bbl. first 18 hr., pumped 
81 bbl. daily; gravity of oil 36° 

Sac and Fox pool: Wilcox O. & G. 2 Crane, NE NW NW 

21-14-6. ein g 3,066 ft., 5-in. 3,067 ft., Prue 3,070 
ft., T.D. 3,135 , shot, flowed 55 bbl. 


notes County 


Wildcat: McNutt & Young 1 Life, SE SE SW 1-12-16, 
northern part of county on gas trend into Musko. 
gee County. Booch sand 1,473-85 ft., T.D., gaged 
2,000,000 cu. ft. gas, with 410 Ib. R.P 


Muskogee County 


Council Hill area: E. M. Jordan 1-B Davis, NW NW 
SE 17-13-16. T.D. 2,235 ft., dry. 
Noble County 
——— Lucien pool: Sunray 2 Guthrie, SW NE SW 31- 
21-2w. Wilcox 5,409-62 ft., T.D., shot 5,412-46 ft., 
pumped 13 bbl 
Wildcat: Frank & Ellis 1 Strasky, SW SW NW 35-24- 
lw. T.D. 2,260 ft., S.D. 
Nowata County 


Miscellaneous: McBride et al well on White farm, 
11-27-14. Bartlesville 1,153-1,205 ft., shot by Mid- 
Continent Torpedo at 1,179-1,203 ft., small oil well. 

Okfuskee County 

Dill pool: John Droppleman 3-C Dill, NE NE SE 34 
12-8. Cromwell 3,543 ft., T.D. 3,582 ft., flowed 632 
bbl. in 10 hr. through casing, flowed 200 bbl. in 
24 hr., through tubing. 

East Okemah area: Phillips et al 2 Johnson, SW NW 
NE 11-11-10. Cromwell 3,177 ft., 7-in. 3,198 ft. 
T.D. 3,213 ft., flowed 285 bbl. 


Okmulgee County 


Miscellaneous: Eagle Oil 1 Nash, SE NW SE 18-14-11. 
T.D. 3,107 ft., dry. 
Osage County 
Branstetter area: Trinity Oil 2 Osage, SE SE NE 28- 
22-11. T.D. 745 ft., dry. 
Quapaw pool: I.T.I.0. 475 Osage, N% SW NE 28-25-11. 
ip 1,906 ft., gaged 1,325,000 cu. ft. gas. 
Domes pool: Cecil Juby 1-A Osage, SE NW NW 13- 
27-10. T.D. 1,295 ft., pumped 15 bbl. 
Manion area: Finance Oil 29 Osage, C SW _ 19-23-9. 
T.D. 2,498 ft., pumped 22 bbl. 
ones ity pool: Franchot & Finance Oil 21 Osage, 
NW NE NE 2-21-9e. T.D. 1,430 ft., pumped 
iz bbl. 
Tidal-Osage pool: Power & Quinlan 12 Osage, SE SW 
SE 26-24-8. T.D. 2,486 ft., pumped 40 bbl. . 
West Avant area: Opal Twyman 1-A Osage, E% SW 
SE NW 28-23-11. T.D. 1,895 ft., dry. 


Pontotoc County 


East Ada district: Moore 1 Julius, NW SE NW 6-47. 
Sand 920-947 ft. and 1,162-67 ft., T.D. 1,202 ft., dry. 


Pottawatomie County 
Prague pool: Simpson-Fell 1 Hale, NW NW_NE 4-114. 


Sand 3,280 ft., 7-in. 3,278 ft., T.D. 3,334 ft., P.B. 
3,319 ft., pumped 5 bbl. oil and 5 bbl. water. 


Seminole County 
Seminole field: Stanolind 1-B Grisso, NW NE SW 15 
9-6. Senora sand 2,887-2,924 ft., T.D., shot 2,910- 
20 ft., flowed 72 bbl 


Stephens County 


Velma field: Burkhart 9 Burkhart, NE NE SE 27-1s-5w. 
Sand 691-735 ft., T.D., pumped 3 bbl. cd 
Carl Carter 11 Doak, SW 3W NW 6-2s-4w. T.D. 765 


ft., S.D. 

Wildcat: Grimes & Vaughn 1 Baker, NE NE SW NE 
35-2s-6w. Arbuckle 1,793-1,811 ft., T.D., junked hole, 
abandoned; good showing’ of oil in Arbuckle. 

Doyle pool: Sunray 2 Hefner, SE NW SW 12-1n-5w. 
T.D. 6,242 ft., flowed 120 bbl. 

Tulsa County 

Miscellaneous: J. A. Egan well on Bell farm, 51911. 

Bartlesville 1,648-69 ft., T.D. 1,700 ft., shot wit 
qt. by Mid-Continent Torpedo at 1,648-66 ft. 
small oil well. 

(Continued on Page 252) 
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EASTERN TEXAS FIELDS 





Deep Limestone County Test to 


Go to Travis Peak Formation 


By R. MARNE SANFORD 


ALLAS, Tex., Nov. 11.—The interest of the eastern 

Texas district shifted the past week from the pros- 
pective Woodbine sand discovery at Hawkins in Wood 
County to the Balcones fault system of southern Lime- 
stone County. Some of the earliest production in East 
Texas was from the Woodbine sand along the Mexia 
fault zone of the Balcones fault system in Limestone 
It has been only the past few 
years that deep possibilities have been considered along 
the same fault trend. Several deep failures were drilled 
about 2 years ago in southern Limestone County. Dur- 
ing the past week a long shutdown wildcat was sched- 
uled for testing from the Travis Peak and a new Travis 
Peak wildcat was staked. 


and Navarro counties. 


Perhaps most stimulating to the area was the pur- 
Gulf Oil Corp. of half interest in this long 
shutdown wildeat, It was formerly Frank Bryan, Waco, 
and John E. Farrell Drilling Co., Fort Worth, 1 Bevill. 
Gulf purchased the Bryan half interest for the considera- 


chase by) 


tion of $150,000 cash, which included half interest in 
the 400-acre drill site and full interest in 9,000 acres 
in outlying tracts. The well, shut down for some time 
since reporting saturation in the Travis Peak, is sched- 
uled to be tested the coming week. Its total depth is 
4.937 ft. in the Travis Peak, with the top of the section 
being called at 4,924 ft. With only 13 ft. of penetration 
taken, shows of oil are reported, and the structural 
condition indicates possible greater saturation below 
the total depth. The wildcat is located in the Murray 
Survey, 1 mile southwest of Horn Hill and between 
Groesbeck and Mart. 

In extreme southern Limestone County and in what 
is called the Kosse area, C. S. Amos and Dawes Harden 
of Ada, Okla., are preparing to move in rig for the 
drilling of a Travis Peak test on the R. Hammond fee, 
on a 4,000-acre block between Kosse and Thornton. 
Delaney and Osborne Drilling Co. of Ada, Okla., have 
the contract. The block on which the test is located is 
the same one assembled in 1926 by the Texas Co. and 


later dropped. The block is on line along the fault 


strike with the deep Travis Peak gas and distillate 

field opened several months ago by Cannon 1 Barron. 
Wood County 

The source of the water in the Bobby Manziel 1 


Morrison, prospective Woodbine sand discovery just 
north of Hawkins in Wood County, was reported to be 
Accurate information on the well 
lists the following: Originally drilled to 4,925 ft., satura- 
tion was logged from 4,902 to 4,920 ft. Casing was set 
and plug was drilled out to-a depth of 4,925 ft. Here 
only salt water was tested. The hole was plugged back 
to 4,919 ft. where mostly water still showed. It was 
then plugged back to 4,894 ft. and drilled out to 4,908 
ft. Here the test was allowed to stand over night dur- 
ing which time it filled 800 ft. with salt water. It was 
drilled out to 4,920 ft. where some oil and gas was 
detected together with salt water. The entire plug 
was then drilled out to the old total depth of 4,925 ft. 
Where the test gaged 85 per cent salt water and 15 
per cent oil. This led operators to believe the water 
was coming from above the best zone of oil saturation. 
Testing continued as the week closed. 


Angelina County 

New wildcat location for Angelina County was K. L. 
McHenry 1 William Cameron Lumber Co., located 8,580 
ft. from the southwest and 4,620 ft. from the north- 
east lines of the W. B. Anderson Survey. It is drilling 
below 1,400 ft. on a 3,500-ft. contract. 

New oil completions exceeded pluggings in the East 
Texas field the last half of October, to reverse the 
wend set through the summer, the Railroad Commis- 
sion recently reported. 

The field counted 23 new wells the last half of Oc- 
tober against 13 abandonments. In the first half of 
the month pluggings were ahead of completions, and 
during the full month 32 new oil wells were added. 


above the pay sand. 


NOVEMBER 14, 1940 





EAST TEXAS FIELD COMPLETIONS 
(1-hour gages) 
Gregg County 


Longview area: A. McCutchin 4 Jones, 100 bbl., tub- 
ing, natural, 3,579-3,599 ft. ? 

Kilgore area: M. T. Flannigan 14 Walker, 40 bbl., tub- 
ing. natural, 3,558-64 ft. 


Potter Bros. 4 
ural, 3,543-94 f 


Bagwell-Laird, 28 bbl., tubing, nat- 
. 


Rusk County 
Joiner area: Boren 8-A Stoddard, 40 bbl., daily, pump- 
ing, 3,535-46 ft. 
- Pet. 1 Alford, 30 bbl., tubing, natural 3,561-82 


t. 
Texas 16-A Jarvis, salt-water disposal well, T.D. 
3,844 ft. 


EASTERN TEXAS DRILLING REPORT 


Anderson County 


R. H. & W. Oil 1 Saunders, 17-acre tract in Joseph 
Ferguson Sur., in Frankston townsite, 5,000-ft. test, 
S.D. 3,435 ft. 

Tex-Harvey Oil 1 Cartmell, 63-acre tract in Blk. 4, 
E. Ewing Sur., 4 mi. E of Long Lake field, prepare 


to spud. 
Fannin County 
H. T. Fleming 1 Welch, E. J. Allen Sur., 4 mi. NW 
Honey Grove, S.D. 1,200 ft. 
Damon Oil 1 A. L. Chaffin, SW cor. 85-acre tract, J. 
Ketcham Sur., 4 mi. NE Bonham, location cleared, 
prepare move in materials. 


Freestone County 


J. L. Collins 1 Utley, Claypool Sur., tested 5 bbl. oil then 
salt water broke in, 8.D. 4,506 ft. 
(Continued on Page 245) 





This operator installed an O-C-T 2”, 6000 lb. 
test Cylinder Gate Valve on a high pressure 
gas well in the La Blanca field, January 24, 
1940. The well produces hot gas with 4.6 
barrels of fluid per 1,000,000 cu. ft. Bottom 
hole temperature is 237° F., and when the 
well is “pulled hard” the temperature is 
200° F. on the Christmas tree. The O-C-T 


Export Representative: 
Val R. Wittich, Jr. 
30 Rockefeller Plaza 

New York, N. Y. 


OCT 2”, 


OCT 2”, 








6000 Ib. 
test valves on Christ- 
mas tree in the Vil- 
lage, Arkansas, field. 


6000 ib. 
test valves on an in- 
put well in the Van- 
derbilt, Texas, field. 





valve has been opened and closed once a 
day, under 1900 lbs. pressure, since it was 
installed, and still makes a positive shut-off, 
operates freely by hand, and retains its orig- 
inal lubricant. 


Write for complete details on the O-C-T 
Cylinder Gate Valve. 


Selling Through 
Leading Supply 
Stores 
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INDIANA, OHIO, KENTUCKY 





: Knox Co. Clinton Sand Gas 
Well Best Ohio Completion 


STAFF CORRESPONDENT 


EWARK, Ohio, Nov. 9.—A 4,900,000-cu. ft. gasser 

in Knox County in the Central Ohio Clinton sand 
field tops the crop of 20 gas wells completed this week 
Nine dry holes and seven small pumpers make up 
the balance of the completions. The Magnolia Petro- 
leum Co. test in Ashtabula County, Harpersfield Town- 
ship, is drilling in the lime at 2,100 ft. 

In Belmont County, Ohio, ‘the deep test of the Nat- 
ural Gas Co. of West Virginia on the E. A. Mobley 
farm, Section 19, Smith Township, drilled through 
the Oriskany sand which was dry and with no show- 
ing of water. The surface elevation is 1,173 ft. with 
the Oriskany sand topped at 5,651 ft. or 4,478 ft. sub- 
sea. The Onondaga lime section was 197 ft. thick. 
The Oriskany sand was bottomed at 5,700 ft. There is 
no casing in the hole below the Berea. 

These operators will now continue the test to the 
Clinton sand, the first in the county and it will be of 
more than usual importance. 


Athens County 


Ames Twp.: Orndoff 3 C. H. Wooley, Fraction 35, 

50,000 cu. ft. gas, second Berea, shot, T.D. 1,455 ft. 

Orndoff 3 H. H. ye 
t 


F. J. O’Mara 1 Luhrig Coal Co., Lot 
2, 50,000 cu. ft. gas, shot, stray 774-830 ft. 
(Berea water), T.D. 1,105 ft. 
Bern Twp.: Jess Williams 1 J. E. Parmiter, Sec. 25, 
dry, first Cow Run, T.D. 365 ft. 
Carthage Twp.: Cooper ‘et al 2 Daniel Seer, Sec. 16, 
800,000 cu. ft. gas, Salt sand, T.D. 1,055 f 
Ohio Fuel Gas 1 Duane Welsh, Sec. 16, 650, 000 cu. ft. 
gas, Salt sand, T.D. 1,032 ft. 
A. D. Townsend 2 W. B. Hartnell, Sec. 2, 250,000 
cu. ft. gas, Maxon, T.D. 1,154 ft. 


Cuyahoga County 
Independence Twp.: L. F. McGrath 2 Mary Buhl, Lot 
2, 1,260,000 cu. ft. gas, Newburg 2,730-33 ft. 
Guernsey County 
Cambridge City: Wharton et al 1 Childrens Home, 
,000 cu. ft. gas, Berea, shot, T.D. 1,160 ft. 
Madison Twp.: Dave Ferguson et al E. M. Ogg, Sec. 
20, dry, Berea, T.D. 1,352 ft. 
Holmes County 
Hardy Twp.: < ew 1 W. W. Badger, Sec. 17, dry, 
Berea, T.D. 857 ft. 
Monroe Twp.: Ohio Fuel 1 W. H. Powers et al, Lot 
11, 280,000 cu. ft. gas, Clinton sand, T.D. 3,442 ft. 
Jefferson County 
Saline Twp.: N. E. Ellis 10 "7a? A. Telfer, SE Sec. 
29, dry, Berea, T.D. 1,395 
Knox aii 
Butler Ohio Fuel 2 Albert Wolfe, Sec. 25, 4,- 
$00,000 ~ 


* gas, second Clinton 2,955-71 ft. 
Union’ Wey Perkins et al 1 Lewis A. Mickley. 
3 eae St. 


Sec. 34, dry, second Berea 


5, Hi 050,000 cu. ft. gas, Clinton sand, T.D. 


— County 
Mary Ann Twp.: C. A. Davis et al 1 W. H. Weekly, 
Sec. 15, 21 000 cu. ft. gas, Clinton 2,590-2,616 ft. 
Madison Twp.: Onio Fuel 1 Harry Haynes, Lot 8, sec- 
ond quarter, 10,000 cu. ft. gas, Clinton 2,706-35 ft. 
(broken), TD. 2,748 ft., plugged. 


Lorain County 


Grafton Twp.: Forest ~ Co. 1 C. R. Wells, Lot 89, 
dry, Berea, T.D. 341 


‘a 


Chatham Twp.: Christman & Sawyer 6 L. A. and Jessie 
—, Tract 5, Lot 2, 5 bbl., Berea grit, T.D. 


christman, & & Sawyer 13 Fusselman, 5 bbl., Berea, 

Christman > Sawyer 19 Fusselman, 5 bbl., Berea, 
T.D. 397 ft. 

og & & Sawyer 20 Fusselman, 5 bbl., Berea. 

ristmas Sawyer 1 Fusselman, input, Berea, 


T.D. 425 f 
a so & Sawyer 7 Fusselman, input, Berea, 


.D. J 
—— ; William yd 1 F. T. Wallace, Lot 
, 150,000 cu. ft. gas, Clinton, shot, T.D. 3,442 ft. 


Muskingum County 
Harrison Twp.: vou he et al 2 H. M. Cesberry y, Sec 
19, 780, shot, Clinton 4,060-4,105 it. 
TD. 4,107 f 


Monroe — 
oe a: Blair Brothers 3 E. Blair, NE Sec. 8. 
s bbl. before ta! nguson et 7.1, '205 ft. ullig a 
unsbury Twp Lig meta ames an, Sec. 


"ED. 2,002 ft. 
a County 
Beaver Twp.: Ohio ~~ 3 W. H. Ankrom, Sec. 27, 
120,000 cu. ft. gas, Berea, T.D. 1,505 ft. 
Enoc! h Twp.: : Gert & Co. 1 oF 3 Schott, Sec. 27, 
5 bbl., Mackburg 500 sand, T. 
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Jackson Twp.: Haga Oil Co. 11 Oris Haga, Sec. 25, 1 
bbl. , Mackburg 500 sand, T.D. 830 ft. 
Perry County 
Clayton Twp.: Preston Oil Co. 1 Sarah E. Guest, SW 
Sec. 7, 2,000,000 cu. ft. gas, Clinton sand, T.D 
3.275 a light showing of oil but well will not be 
shot until gas pressure is depleted. 


Stark County 


ss? Creek Twp.: Ohio Fuel 1 E. J. Truby. Sec. 23, 
00,000 cu. ft. gas, ws Oriskany 2,743-54 ft., 
(Clinton dry), T.D. 4,260 f 


Washington a 


Barlow Twp.: Porter 2 Beatrice Robinson, Sec. 1, 60,- 
000 cu. ft., gas Maxon, T.D. 1,397 ft. 
Ludlow Be J. T. Hall et al 1 Henry E. a. Sec. 
26, 80,000 cu. ft. gas, Berea grit, T.D. 2,0 
H. W. Winland et al 5 H. W. Winiane "ae 34, 
60,000 cu. ft. gas, Berea, T.D. 1,860 ft. 
Salem Twp.: Whippoorwill Co. 1 J. Schneider heirs, 
Lot 64, dry, Gordon, T.D. 2,000 ft. 


INDIANA 


EVANSVILLE, Ind., Nov. 11.—Out of the 11 wells 
completed in Indiana during the past week, seven pro- 
duced a total initial production of 984 bbl. and a 
6,700,000-cu. ft. gasser was completed in Spencer County. 
All but one of the successful oil completions were in 
Gibson and Posey counties. 

The new Vincennes field has two dry holes and a 
220-bbl. producer as W. C. McBride completed 1 Met- 
ropolitan Life in SW SE NW 24-2n-11w in the McClosky 
at 1,824-47 ft. Three other wells were ir the pay and 
ready for completion in this pool and two more loca- 
tions were announced. 

The much-publicized Basin Drilling Co. 1 Oakland 
City College well in SW SE NW 16-8s-14w has been com- 
pleted as a 112-bbl. pumper in the McClosky at 2,565- 
82 ft. This well passed up a smaller pay in the Cypress 


several weeks ago. 
INDIANA COMPLETIONS 


Gibson County 
W. J. Whitcomb 1 Meade SE SE SW 12-1s-10w 
KDE 7. i di Pa ft... deepened from 1,462 ft. 
T. & F 1 Co, 1 Shoultz...... NE NE SE 18-1s-9w 
T.D. ° 791 ft., deepened ot 320 ft. 
a Pty Oil 1 Twiggi mae... W NE NE 18-1s-9w 


Location abandoned. 
NE SE SE 14-3s- Sy 


Hall Edwards 2-C Ma ier 
gaeee 200 bbl., 3,000 gal. acid, 2,844-56 ft., T. 


,860 

Joe Bander et al 8 Coope NE SW NE 13-3s-14w 
_—— 175 bbl., 30-at. * shot, 2,486-98 ft., T.D. 2,502 
a 


Knox County 
W. mo McBride 2 Winckler...... NE SW SW 24-2n-llw 
Ste. —_—- 1,807 ft., FS 1,918 ft. 
a filler 2 Sanneman NE SW _ 24-2n-11w 


Dry, Ste. Genevieve 1,798 t a ater 1,865-68 ft., 
1,804-1,902 %., Sa 1,906 ft. 

w.'C. McBride 1 Met. Life Ins. SW SE NW 24-2n-11w 
Pumped 220 bbl. 1,500 gal. acid, 1,890-96 ft., 2,000 
gal. acid, 1,824- 47 ft, T.D. 2,019 ft., P.B. to 1,913 ft. 

Porter County 


John M. Kavana 1 State Bank NW NE SE 26-36n-7w 


aay abandoned. 
Roung & Lowe 2 Nielson SE NW SE 28-36n-5w 
Location abandoned. 
Posey County 


Somers & Egan 7 Keck. SE NE NE 34-3s-14w 
Pumped 51 bbl, _s- shot, 2,906.28 ft. 

J. E. Crosbie 4 Kec W SW NE 34-3s-l4w 

yo ed 87 bbl. 4 13 hr., “2,000 gal. acid, 2,879-87 ft. 

cBride 2 Swanders. .....NE NW_NE 4-4s-l4w 

{~* d 139 bbl. in 14 hr., 10-qt. a, 2,799-2,807 ft. 

Bruce Martin 1 Willman. W SW NE 8-6s-12w 


Location —_ 
Carl Robinson 2 Spencer. . NE SE SE 26-7s-15w 
Rig abandoned. 
Basin Drilling Co. 1 Oakland Cit College 
Ss W 16-8s-14w 
pemeet 112 bbl., 30-qt, shot, 2,565-82 ft., T.D. 2,687 


Spencer County 
<r Bros. ee SE SW SE 30-7s-6w 
6,701,000 cu. tt. ona. 929-37 ft. 
Vanderburg —— 


Burr Lambert 1 Niederhaus SE NW 22-4s-10w 
any Ste. Genevieve 2,165 ft., McClusky 2,195-2,205 
, TD, 2,215 ft. 


INDIANA DRILLING REPORT 


Benton County 


A. C. Thomas 1 Fowler NW NW NW 27-25n-9w 
Eden 1,015 ft., drilling 1,026 ft. 


Daviess County 
Newton P. L. 1 Darsan .NW SW SE 35-2n-5w 
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Devonian lime 1,879 ft., S.D. 


Midwest et al 1-A Dible.’.._._. ENE 2-2n-5 
Newton P.-L. 1 Br Se! ft., artling ‘2000 — 
wto “ar 
Drilling 2,350 £ E SW 15.1nsw 
Gibson County 
Loma Oil 1 Brady.......... N% NE NE SW 14-2s-10w 


aioe. Fag gepert. 
Mohaw - & OER... ...... E SE y 
Ste. Genevieve 2427 ft, drilling 2509 sv 7 3S-1lw 


Greene County 


L._B. Jackson 1 Holmes ..N 
Drilling 515 ft. ee eer nie 
Commonwealth 1 L, L. Tucker ..NE SE NE 16-6n-6w 


Drilling 1,618 ft. 
Hamilton County 


H. Hammer 1 Melson........NE S er : 
\ Deitting 992 ft. E SW SW 13-19n-3e 


AS ith 1 Pedigo Be ew ee NE NE 28-18n.3e 
Huntington County 
el 1 Mayer Grain. .SE NW SW 22. 29n-8e 
Jay County 
< : eee 1 Addington .-SE NE NE 35-24n-12e 
A. Ae Jones 1 White NE NE NE 25.24n-12¢ 
Knox County 


Loma Drl > Oe. 1 Winckler....NW NW NW 25 
Swabbed 9 bbl. per hr., 2,000 al. OTe 

Li teD- 1,880 ft., puttin on pump)  *870-75 tt, 
oma Drig. Co. re Rw Nw s J 2 
Ste. Genevieve 1,799 ft., show of oil W ora: 7 
1,911-14 ft., T.D. 5B 922 ft:, testin 


Dee Miller 1’ Sanneman .NE NE Sw 24-2 
wray 1,822- 28 ft., 1,861.63 ft., 1,890-95 ft., drilling plur 
c 
SPR ony aller... . SE SE SE 23-2n-11w 


W. C. McBride 2 Met. Met. Life Ins. 

SW SW NE 24-2n-l1w 
Newton County 
Vaughn & Smith 1 Boyle.. ..NE NW NE 5-31n-8w 


- Drilling 1,060 ft. 
at, Consumers 1 Tvler NE NE NW 4-31n-8w 


Pike County 


P. W. Hor et al 1 Burnett 
Drilling 1 645 ft. r 


Location. 


SW NW NE 26-2s-8w 


Posey County 


H. G. Lewis et el 1 bee SW 
Golconda 2.290 Ste. Gee te ‘er ft, 
rad tt 2,740-44 =. to test upper ina TD 


R. B. Creager et al 1 Rie SE sw 
owen 1,680 ft., Tarilling 1,751 ft. SW NE 1-7s-12w 
Spencer County 
J. Ellis et — m — ..E% SW NE 29-7s-6w 


Desting, 1.28 
Doris M na , Nichols .. SW NW NW 10-8s-6w 


Drilling 825 ft. 


Steuben County 
fen 1 Robertson SE SE SE 25-36n-13e 


Sullivan County 


Bailey + a NE NE NW 36-8n-11w 


1 

Srila 815 
Vanderburg County 

Weir & Sparrow 1 J. B. Nurrenber rg 


N Ik at Pee 
Drilling 1,114 ft. NW NE SW 5-7s-11w 


EASTERN KENTUCKY 


ASHLAND, Ky., Nov. 11.—While the general opera- 
tions in eastern Kentucky fail to show much change, 
oil and gas men’s attention remains centered on re- 
ports of deep-test drilling in this part of the state. The 
latest report, coming from sources that have proved 
authoritative in the past, is that a rotary rig will be 
moved into the Ezel area in southwestern Morgan 
County within the next few weeks. This is a develop- 
ment that has been long awaited in eastern Kentucky 
and the operation will be certain to hold the spotlight 

The Cumberland Petroleum Co, is down 2,507 ft. in 
shale in the deep test on the L. C. Bailey farm 2 miles 
west of Oil Springs in Magoffin County. Clinton sand 
is the stated objective but it is thought possible an 
effort may be made to hit St. Peter sand. 

Floyd Fitch is rigging up for his deep test on Little 
Caney Creek in Morgan County, 5 miles southwest of 
West Liberty on the Ezcar Combs farm. 

Glenn McCowan et al are moving to a location on 
the O. M. Stout mineral reserve near the Elk Fork 
postoffice in Morgan County. It is not definite as to 


(Continued on Page 237) 
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‘ Open New Areas in Graham, 
McPherson, Barton Counties 


DAL DALRYMPLE 


ISCOVERY of a Mississippian chat oil pool in north- 
pli McPherson County, Kansas, seemed as- 
sured at F. S. Williams and Joe Morine 1 Francis 
Henne, SW SW NE 21-17-1w. A wildcat in Stafford 
County was to be tested in Viola lime horizon, and 
quartzite production in the Orth pool, Rice County, 
was extended 1 mile northward. Completions of the 
week included 31 oil wells, 2 gas wells and 11 dry 
holes. 

The 1 Henne topped Kansas City lime at 2,071 ft., 
set 8-in. at 2,145 ft., topped Mississippi at 2,648 ft., 
first oil showing at 2,652-55 ft., pay at 2,658-61 ft., 
total depth, and oil rose 1,700 ft. in the hole in 24 
hours, Tanks were being erected, preparatory to acid- 
izing and testing the wildcat for completion. Location 
is about % mile northwest of the town of Roxbury 
and 2 miles southeast of the Roxbury pool. 

Bradley Brothers et al 1-A Davis, W% SW SW 32- 
23-12w, about 5 miles east of St. John in Stafford 
County and southwest of the new Bedford pool, was 
preparing to test a showing in Viola lime after finding 
the Arbuckle nonproductive. It topped Arbuckle at 
3.972 ft., total depth 3,987 ft., and set 5-in. casing at 
3.304 ft. Viola lime was topped at 3,799 ft. and 
best showings of oil were logged at 3,850-60 ft. 


Estimated Daily Production 
Estimated daily production for Kansas for the week 
ended November 9, and for the preceding week, was 
as follows: 





Barrels——_, 
ov.9 Nov. 2 
ER ee aE OI 50 750 
are Po os ae es 7,200 7,100 
SINR eS... ses. Sule, Siva wwe 3,850 4,100 
I ENS, us 5 pve ats boseee eS oon 700 2,750 
Hollow-Nikkel Sastidennanist patel ,500 
Lerado bie eeetie aed item 700 650 
CEES Re orn). fi an ad ee ee 1,750 1,650 
SNS cr ee eee rg tree 1,350 1,650 
Ellsworth County: 
OS EOL SOE Le Te 1,000 1,050 
Other pools asin ee 4,660 
Rice-Barton courties: 
I oes tees rca ks net rama 3,250 4,300 
Chase rte ae 0. eo 4,150 
Geneseo sy ee aed 3,850 3,550 
Raymond plea site aealonene eete 650 600 
SEG eon eartinets, Sates 11,900 14,500 
Keesling Pa eae y= hee 650 
i. Re wee pee aes 2,950 3,200 
Miscellaneous Barton : : 5,060 5,280 
hh. Ore eee . 11,050 14,450 
Balance Russell County Re Se ae 17,250 18,300 
Sedgwick County ...........006.. 3,2 3,150 
Ellis County: 
oe a ag od ce ae 8,350 6,850 
TS Sg oy a ica: Grxow bemath aoeeie ,300 J 
SO ere ere 2,435 2,655 
ES arn 75 8 
Ul eee 6,430 7,895 
Greenwood County .............. 8,350 8,250 
ke a aa Ra ae SN 7,100 7,050 
RE ane ae ne . 42,170 4, 
7OtGl TEOUORE .... .6 ocean ; 168,950 182,700 


Pre-Cambrian quartzite production in the Orth area, 
Rice County, was extended about 1 mile northward 
at W. N. Bartlett et al 1 Bierberle, SE SW 22-18-10w. 
Quartzite was found at 3,148-3,201 ft., total depth. 
It was reported to have made temporary potential of 
72 bbl. of oil and completed for minimum well. Other 
production in the area is from Lansing lime. 


A new productive area was found in Graham County 
at R. W. Shields et al 1 Paxson, NE NE NE 11-8s-24w, 
7 miles northwest of Hill City. It had Lansing lime 
at 3,558 ft., cherty conglomerate 3,940 ft., Arbuckle 
zone 3,965 ft., total depth 4,104 ft., with nothing show- 
ing. Five-inch casing was set at 3,823 ft., perforated 
at 3,740-50 ft. and 3,750-56 ft. It was acidized, oil 
rose 2,000 ft. in the hole, and refills at the rate of 4 
bbl. an hour. Gravity of the oil is 34.5°, corrected. 
Nearest production is 22 miles to the southeast in the 
Morel pool. 

The Prusa pool in Barton County was extended % 
mile eastward at Armer et al 1 Ney, S% SW NE 17- 
16-llw. It made potential of 69 bbl. daily from Topeka 
lime. 


A gas discovery well was completed in McPherson 


NOVEMBER 14, 1940 


County, about 3 miles east of the Ritz-Canton field, 
at E. K. Carey et al 1 Coons, W% SW SW 13-19-1w. 


KANSAS COMPLETIONS 
Barton County 

Kraft pool: Darby 4 Burmeister, CEL SE SE 3-17-llw, 
T.D. 3,295 ft. in Arbuckle, acidized, potential 2,201 
bbl., calculated. 

Derby 4 Frees, SW NW NE 3-17-llw, T.D. 3,374 ft., 
swabbed 9 bbl. of oil an hour naturally from Ar- 
buckle, acidized, potential 250 bbl. 

Prusa pool: Derby 1 Bernsdorf-Janke, NW NW NE 33- 
16-llw, T.D. 3,362 ft. in Arbuckle, potential 3,000 
bbl., calculated. 

Shell 2 Oeser, NE NE SW 17-16-llw, T.D. 3,316 ft. 
= © ene acidized, potential 1,005 bbl., calcu- 
at 

Armer et al 1 Ney, S% SW NE 17-16-llw, T.D. 2,815 
ft. in Topeka, acidized, potential 69 bbl, umping. 

Lee ae Cities Service 7 Bitter, CSL SE NW 5-16- 

T.D. 3,363 ft. in PR. -~$ acidized, potential 
000 bbl., calculated. 

Phiilips 8 Bitter, CWL SW NE 6-16-13w, T.D. 3,359 
ft. in Arbuckle, acidized, potential 1 ,688 bbl., ‘cal- 
culated. 

Cowley County 

Rock pool: Arthur Brewer 3-C Starkey, NE SE SE 19- 

30-4, Bartlesville sand 2,742 ft., T.D. 2,786 ft. in 


sand, pumped 332 bbl. daily, extending pool south- 
westward. 


Ellis County 


Bemis field: Sinclair Prairie 2-A Cress, CEL SW SW 
18-11-16w, on the southeast side of the Cress sec- 
tor of the field, Arbuckle 3,418 ft., T.D. 3,428 ft., 


dry. 
purest field: Dickey Oil 5 Husted, CNL SE SW 18- 
11-17w, T.D. 3,347 ft. in Arbuckle, potential 3,000 
bbl., calculated. 
Phillips 6 Sites, SW NW 12-11-18w, T.D. 3,351 ft. in 
Le swabbed 78 bbl. daily. 
H. ‘Wentz 2 Riddler, N% sw. SW 1-11- 18w, T.D. 
te t520 ft. in Arbuckle, acidized, potential 173 bbl., 
pumping. 
Sander pool: Gulf 1 Alex, SE SE 30-13-16w, west of the 
new Sander pool, T.D. 3,497 ft., dry 
Wildcat: Lario O. & G. 1 Slimmer, Wig) NW Nw 12-11- 
17w, Topeka 2,815 ft., Sooy 3,341 ft., Simpson 3,- 
468 ft., Arbuckle 3,495 r., T.D. 3,530 ft., dry. 


Ellsworth County 
Edwards pool: Continental 3-A Johnson, CEL SE SE 
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Midcontinent Map Co., Wichita 


A chat oil pool has been opened in northeastern Mc- 
Pherson County at F. S. Williams et al 1 Henne, 21-17- 
lw, northwest of Roxbury. It is about 2 miles southeast 
of the Roxbury pool. It was to be acidized before 
completing 


28-17-8w, T.D. 3,258 ft. in Arbuckle, acidized, po- 
tential 2,266 bbi., a ted. 
Stoltenberg district: I. T. O. 2 Boye, S% NE NW 
16-16-10w, T.D. 3,343 « in Arbuckle, 
Lario 6 Mehl, CNL SW NE 35-16-10w, Arbuckle 3,279 
e. ~~ 5-in. 3,280 ft., T.D. 3,281 ft., acidized, poten- 
3,000 ‘pbi., calculated. 
Pa. et Oil 1 Haska, CSL SE 5-16-10w. T.D. 3,285 
fs in Arbuckle, acidized, potential 2,265 ft., cal- 


culated 
hy gy County 
North 2 F. Duncan 3-A Fankhouser, NE 
O23-18. T.D. 1,818 ft., dry 
Severy pool: Roscoe Mendenhall 2 Souiders, NE SE 
E 5-28-11. T.D. 1,272 ft., Pw Se bbl 
Lemon & Shewmaker 1 Cope, SE SW 17-28-11. 
T.D. 1,229 ft., pum 5 bbl. 
Lemon et al 1 Shell estate, NE SW NE NW 17-28- 
22:; 2a pm umped 30 bbl. 
Thrall-Agard area: E McIntyre et al 2 Agard, SE 
‘i E 23-24-9, T.D. 2,366 ft., dry. 


County 

Conaiogem field: Skell oo Miles, CSL NE 13-27- 
1 Gaged 50,200. ft. of gas after acidizing 
Viola lime with 1,000. gal. T.D 4,071 ft 

McPherson County 

Bornholdt field: W. H. Moulton ‘ Bornholdt, 5% NW 
SE 30-20-5w, T.D. 3,365 ft. in chat, was acidized 
— retested, making new potential of 3,000 bbl., 
calcula 

H. C. Bennett 4 Knackstedt, CSL NW SW 30-20-5w. 
T.D. 3,361 ft. in chat, pumped 47 bbl., completed 
for minimum well, 

Transwestern 3 Peterson, CEL NW SE 18-20-5w. Chat 
pn me | T.D. 3,323 ft., potential 3,000 bbl., cal- 
culate 

Reatey RD. by? aaa 1 Zietlow, CWL NE NE 19-17- 
ft. in chat, ’ potential 1,432 bbl., 
aaa 


=~. 1 Zietlow, E% SW NE 19-17-1w. 
Tas. a “a ft. in chat, potential 2,106 bbl. pumping. 
Wildcat: E. K. Carey Drig. et al 1 Coons, Ww SW sgh + 
13-19-lw, about 3 miles east of Ritz-Canton 
Mississip i 2,896 ft., T.D. 3,425 ft., P.B. orf tt ft. 
perf. at .897-2,910 ft., gas est. at 3,060,006 cu. 
Reno County 
Burrton field: Olson Oil 9 Blake, SW NE SW 23-23-4w. 
eS acidizing in chat, T.D. 3,414 ft., 
pum 
Barnsdall 3-B Sabin, SW NW NE 11-23-4w. Retested 
sg acidizing in chat, T.D. 3,374 ft., pumped 246 


Rice County 

Bartlett 1 Bierberle, SE SE SW 22-18- 
TD. i201 ft. in quartzite, temporary initial 
potential 72 bbl., pumping, completed for minimum 
Silica ae = aS Bartlett 2 Houston Community, SE 
NW 19.30 10w. T.D. 3,271 ft. in Arbuckle 

pao Mh potential 3,000 bbl., calculated. 
Wildcat: George W. Hinkle et al 1 Goodwin, SW cor. 


2-18-8w, about 1 mile from both the Edwards and 
fomesse pools. Arbuckle 3,290 ft., T.D. 3,305 ft., 
ry. 


Rush County 


Albert pool: Schermerhorn 4 Schroeder, CNL NE 36- 
18-16w. T.D. 3,601 ft. in basal Cambrian sand, 
potential 498 bbl., pumping. 


Russell County 


Big Creek ———? - H. Blair 9 Harbaugh, CNL S% SW 
25-14-15 Kansas Cit 9 ft., Conglomerate 
3,171 ft. Arbuckle 3,174 ft., T.D. 3,177 ft., poten- 
tial 3,131 bbl., pump ing. 

Hall-Gurney field: ‘Cities Service 4 Carter, CNL SE NE 
29-14-13w. T.D. 3,168 ft. in Lansing, acidized, po- 
tential 1,438 bbl., calculated 

me i ete ~~ - Schaffer, N% SW 35-14-13w. 
T.D. 3,192 ft., 

Trapp field: Coraiena on 3 Sellens, CSL SE SE 19-15- 
13w — .044 ft. in Lansing, potential 357 bbl., 
pump 


Shell 3 Seilens, SW NW SW _33-15-13w. T.D. 3,338 
ft. in Arbuckle, potential 3,000 bbl., calculated. 
Wildcat: J. R. Robertson et al 1 Radki e, S% SE SW 

18-15-14w. Sooy 3,415 ft., Arbuckle 3,420 ft., T.D. 


3,442 ft., dry. 
Sedgwick County 
Martin area: I. W. Murfin et al 1 Vilm, NW NE 18-28- 
le, north of the Martin pool. T.D. 3,626 ft., dry. 
Stafford County 
meet pool: Shell 2 Bean, NW SE SW 8 a T.D. 
3,870 ft. in Arbuckle, ‘swabbed 337 bbl. dail 
South Snider area: Champlin 2-A Smith, CWL E NE 
1 ae -llw. T.D. 3,425 ft. in Simpson, pumped 168 


bb 
Zenith field: A. M. Landon 3 ——. SE NW NE 15- 
24-llw. T.D. 3,826 ft., potential 1,562 bbl. daily, 
pumping from "Misener and Viola pays. 
Woodson County 


Orth pots 


Hoagland area: Cook & eve ee x stettmager, NE 
NE NW 23-23-14. T.D. 1,643 ft., 
WILDCAT neni. 


Barber County 
po ee a a eee 
T.D. 5,078 ft., cementing 5,121-31 ft. 
Barton 


Owens et al 1 Burmeister...... CS% SE NW 20-17-llw 
Drilling 1,605 ft. 


CNE SE. 10-33-142 
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Continental 1 Borger NW SW NE 33-16-14w 
Topeka 2,852 ft., drilling 3,220 ft. 
Cowley County 

Wakefield et al 1 Durham CW% NW SE 34-30-3 


Drilling 380 ft. : 
Shell 1 O’Neil ; eres Seeks) Sean NE cor, 27-32-3 
Layton 2,492 ft., Kansas City 2,595 ft., Stains 2,631-44 
ft., 2,672 ft., 2,703 ft., 2,714 ft., Oswego 2,842 ft., 
Bartlesville 3,040 ft., Mississippi lime 3,112 ft., drill- 


ing 3,152 ft. 
Douglas County 
Douglas County O. & G. Syn. 2 Gago NE cor. 11-13-20 
Mississippi lime 1,104-40 ft., T.D., no shows. 
Ellis County 
Lario O. & G. 1 Patter....... CW% NW SW 20-11-16w 
Fort Riley 1,875 ft., Lansing 3,065 ft., drilling 3,265 ft. 
Edwards County 


McKnab et al 1 Minet ........ CSW SW 15-25-17w 
Base Florence 2,550 ft., Fort Riley 2,410 ft., drilling 
3,450 ft. 

Graham County 

R.. W. Giada dt Pama...  «...64<.. NE cor. 11-8-24w 
Set 5-in. casing 3,823 ft., coor | out to 3,760 ft., perf. 
3,750-56 ft., acidized, pumps 4 bbl. oil per hr. 


Greenwood County 
E. W. Creel et al 1 Stonebreaker....... 


CW% E% SW 32-27-11 
Drilling 1,160 ft. 
Ward McGinnis 1 Sharp 
Underreaming 6-in, casing 1,647 ft. 
Jewell County 
CS% SW NW 10-4-10w 


C SW SW 9-28-12 


Gulf 1 Houghton 
Drilling 3,292 ft. 


Leavenworth County 
McLaughlin & Sons 1 Thorp.... ..CNE NE 27-10-20 
Drilling 400 ft. 
McPherson County 
F. S. Williams et al 1 Henne.... SW SW NE 21-17-1w 
Mississippi lime 2,648 ft., pay 2,658-61 ft., T.D. 6-in. 
casing, stuck 2,655 ft. 
Nemaha County 
A. C, Bumpus et al 1 Achten...... Sec Nmushine sere 12-4-14 
S.D. 1,870 ft. 
Rice County 
Cities Service Gas 1 Hilt........... ....CSE 15-19-8w 
Base Kansas City 3,170 ft., Sooy 3,217 ft., Arbuckle 
lime 3,317-25 ft., rigging up standard toois 3,325 ft. 
R. E. Hess et al1 Cole ........ : SE SE NE 31-20-6w 
Set 8-in. casing 2,370 ft., fishing 2,385 ft. 


. Rooks County 


Palmer Oil 1 Denio CE% SW NE 17-8-16w 
Drilling 1,162 ft. 
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Russell County 
Pryor & Lockhart 1 Borrell....... CN% NESE 3-15-llw 


Drilling 700 ft. 

Braden & McClure 1 Phillip .CN% NW SE 34-15-11y 
Estimated 500,000 cu, ft. gas at 1,630-35 ft., drilling 
2,020 ft. 

Stafford County 

Bradley Bros, 1-A Davis...... CW% SW SW 32-23-12 
Ft. Riley 1,885 ft., Florence 1,980 ft., Topeka 2,985 ft 
Lansing lime 3,475 ft., Sooy 3,760 ft., Viola 3,799 ft” 
drilling 3,899 ft. = 

Sumner County 

Shawver & Carter Oil 1 Knowlton. .CW% NW SE 6.33.2 
Drilling 1,569 ft. 

Thomas County 


Alva Billings 1.Ryan. . .CE% NE SE 27-8-32w 


Drilling 400 ft. 
FIRST REPORTS 
Atchison County 
Cities Service 1 Johnston, wildcat SW SW NE 5-(s-19e 
Barton County 
Shell 1 Homolka, wildcat . NE NE SE 24-16-11w 
W. O. Allen et al 1 Benjamin, wildcat 
W% SW SE 3-19-13y 
Brown County 
Ladd & Vincent et al 1 Bruce, wildcat 
E% SE SE 15-3s-l5e 


Butler County 
Blakeslie et al 2-A Wilson SW _ SW NE 28-27.4 
Bergman et al 2 McKinley NE NE SE 19-294 
Davies & Elson 1-A Maxwell NW SE SW 31-24.4 
Cowley County 
Derby Oil 4 David NW SE NE 2-31-4 
Ellis County 
Dickey Oil 1-C Henderson W% NW NW 6-11-17 


Greenwood County 
Oko Oil 6-A Weirshing C NW NW 24.26-9 
Jefferson County 
Caufield & Sullivan 1 Ragan, wildcat 
SW SW SE 19-10-20 
Johnson County 
McCain, Sherrod et al 1 Doan, wildcat 
E% NW SE 34-12-22 
Rice County 
NW NW NW 16-19-9w 
Rooks County 
Co-Operative 5 Beardmore CSL NE NE 10-9-16w 
Cities Service 1 Johnston .. SW SW NE 5-6-19w 
Russell County 
Coralena Oil 1 Meharg . SE NE SE 18-15-13w 
Scott County 
CWL SW SW 11-20-33w 
Sherman County 
W. A. Rezeau 1 Feaster CEL SW SW 18-8-39w 
Thomas County 
Alva Billings et al 1 Ryan, wildcat . 
CEL NE SE 27-8s-32w 


Shell et al 1 Reece 


Atlantic 1 Hamlin 





Forest City Basin 

ST. JOSEPH, Mo., Nov. 11.—Twenty-two producers 
have been completed in the Falls City, Neb., oil pool, 
Richardson County. During this week the twenty- 
third wili be completed in the pool. Observers look 
for the market to jump soon from approximately 3,000 
bbl. to 7,500 bbl. daily. The Nebraska Producing & 
Refining Co. refinery at Salem, which will have a 
2,000-bbl. capacity, is 95 per cent completed and work 
is going ahead on the 2,500-bbl. Mid States Refining 
Co. plant at Falls City. 

The last well completed in the pool was the Mid- 
land Oil Co, 1 Towle, NE NW NW 29-1n-16e, Richard- 
son County. On a 12-hour pumping test the well pro 
duced 160 bbl.; water content 0.4 per cent. No acid 
has been applied. Hunton pay was topped at 2.362 
ft. and drilled about 2 ft. 

Next to come in will be R. L. Campbell 2 William 
Schock, C S% NE SE 20-1n-16e. Pipe was cemented 
after a saturated core was pulled in the Hunton at 
2,260 ft. This well is on a Phillips farmout and is 
the third drilled by Campbell and his St. Joseph 
associates. Location for the fourth well is in SW 
SE SW 20-1n-16e, the No. 2 Dora Schock. E, J. Shaffer 
of Hutchinson, Kans., has contracted for all the wells 
by this group. 

Skelly Oil Co., in deepening 1 Prichard after a 
Hunton lime failure in C SE NE 28-1n-16e, on the 
south edge of the pool, had trouble with frozen drill 
pipe. At the end of the week the difficulty had not 
been removed. Depth was a little below 2,500 ft 
Skelly now is drilling 3 Davisson, SE NW NE 20-in-16e 

E. J. Shaffer was having trouble with water at his 
2 Sandrock, N% NE NW SW 20-in-16e. The well 
swabbed 300-400 bbl. of oil daily with 20 per cent 
water. Possibly the water is coming from another 
well in the vicinity as Shaffer’s is not the only well 
with the trouble. Shaffer 3 Sandrock, NW SW NW 
20-1n-16e, was drilling below 500 ft. 

Pawnee Royalty Co. 3 Bucholz in 17-1-16e was the 
highest well in the field, topping Hunton at 2,208 
ft.; elevation 896 ft. 
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Jackson & Rust 1 Eickhoff, NE NW 4-21n-16e, was 
abandoned at total depth of 2,530 ft. Hunton lime 
topped at 2,508 ft. was acidized twice, bringing a 
small quantity of oil and much water. The Indian 
territory Dluminating Oil Co. 1 Bankers Life in 
NE SE 3-2n-16e, Richardson County, was temporarily 
abandoned as rig was taken away. Some oil and 
much water was found in the Hunton, which was 
topped at 2,418 ft., drilled to 2,476 ft., plugged back 
to 2,448 ft., acidized and shot. 

Nemaha Development Corp. 1 Evans in C NW NE 
99.5n-15e, Nemaha County, Nebraska, was dry and 
abandoned at 3,502 ft. Hunton was topped at 2,218 
ft, Viola at 2,994 ft. and Arbuckle at 3,428 ft. 

Pulliam & Gall 1 Lawrence in SE SE SE 34-5n-15e. 
Nemaha County, was drilling in Mississippi lime below 
010 ft. Elevation is 919 ft. 


The Kansas Sector 


In the Kansas area of the Forest City basin Ladd, 
vincent & Gernon 1 Bruce in C E% SE 15-3s-15e. 
Brown County, was rigging up to spud. Ladd & 
Vincent were underreaming 8-in. pipe at their 1 Achten 

CSL SE NW 12-4s-14e, Nemaha County. Depth 

is approximately 2,000 ft. 

In Missouri, American Gas & Oil Co. 1 Thompson, 
sw SW 20-58n-31lw, DeKalb County, was near com- 
pletion. Viola lime was topped at 1,915 ft. 

In Iowa, W. O. Smythe et al 1 Hook, NE NW 18- 
g9n-35w, Taylor County, set 10-in. casing at 720 ft. 
and drilled to 1,100 ft. In running 8-in. crew dis- 
covered that 10-in. pipe had collapsed. 


NEBRASKA COMPLETIONS 
Richardson County 
1. T. I. 0. 1 Bankers Life C NE SE 3-2-15 
T.D. 2,476 ft., 6 bbl. water, plugged back 2,444 ft., 
shot, cored of at 2,431 ft., acidized and the hole 
filed with water, temporarily abandoned. 
Nemaha County 
Nemaha Development Co. 1 Evans C NW NE 32-5-15 
St. Peter 3,387 ft., Arbuckle 3,427-3,510 ft., T.D., dry. 


NEBRASKA WILDCATS 


Cass County 
Golden Rod Oil 1 Sporrer ; SE cor. 8-11-13 
Bartlesville 390 ft., show oil, Mississippi lime 400 ft., 
Viola 1,020 ft., drilling 1,265 ft. 
Furnas County 
Trickett & Atkins 1 Gossic 
Shut down at T.D. 742 ft. 
Keith County 
Keys et al 1 Haythorn Cc SW 
Ogallala 172 ft.. Brule 550 ft., Chadron 7 
8-in. casing at 810 ft. and S.D. 
Lancaster County 
August Krueger 1 Roe SE SW SW 5-7-7 
Drilling 720 ft. 


NW cor. 33-2-21w 


27-16-39w 
70 ft., set 


Nemaha County 


Frank Engles 1 Wheeler NE cor. 9-4-14 
Underreaming 8-in, casing at — ft. ‘ < 
jow & Arrow Oil 1 Shriefer CN% NE SW 20-5-14 


8-in. casing 1,900 ft., S.D. 2,000 ft. 
Richardson County 
Eckhart et al 1 Ast SW SW NW 6-1-14 


Drilling 1,400 ft. 

Uhri Oil 1 Ogle NW SE SE 9-1-14 
T.D. 2,260 ft.. pumping 130 bbl. oil and some water 
per day. 

I st City Basin Synd. 1 Windle-Dodge SE NE SE 3-1-15 
Bunton 2,565 ft.. shut down 2,605 ft. 

R. McIntyre et al 1 Hough-Hill C SE SW 6-1-16 
Di illing 1,800 ft. 1H 
Ks son. et al 1 Eickhoff C NE NW 4-2-16 
T.D. 2,550 ft., show oil. 


FIRST REPORTS 


Nemaha County 
Wildcat: Palonski et al 1 Dolhke 
Wildeat: Francis Krone 1 Morehead 

Pawnee County 
slack Gold 1 Hauner ; mn C NW NE 31-3-11 

Richardson — 
E. J. Shaffer 3 Sandrock ...... NW NW SW 20-1-16 
Skelly 1 Pritchard ; C SE NE 29-1-16 
Old T.D. 2,401 ft. in Hunton, fishing 2,887 ft. 
IOWA 


Fremont County 
J. A. Johnson et al 1 Lucas SW NE SE 28-70-43w 


C NE NE 14-3 as 
C NE SW 35-4-16 


MISSOURI 
Randolph County 
Randolph Drig. 1 Tregnargo .... C SE NE 33-53-14w 


MISSOURI WILDCATS 
De Kalb County 
A. & W. Oil & Gas 1 Pickett....NW NW SE 13-57-32w 


Spudding. 
American O. & G. 1 Thompson. C SW SW 30-58-31w 


Hunton 1,560 ft., basal Devonian sand 1,899 ft., 


drilling 1,910 ft 
Holt County 
Flory & Kilby 1 Meyer SE NE NW 27-62-39w 
S.D. 70 ft. 
Knox County 
Harris & Holmes 1 Newkirk NE cor. 11-61-1lw 
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Mississippi lime 200 ft., 8-in. casing 200 ft., cleanin 
out 300 Ke. . . 


Livingston County 
Fred Jones et al 1 Kesler... SE SE SW 16-59- 
S.D. 604 ft. — 





eotecier Fields 


(Continued from Page 234) 
the deep-test intentions in this operation but with the 
present trend in eastern Kentucky operators are watch- 
ing other activities closely. 

Oliver Jenkins, drilling on the Rolla Dixon farm on 
the headwaters of the Open Fork of Paint Creek, has 
shut down at the 668-ft. mark, through the Big lime, 
in another Morgan County operation. 





WESTERN KENTUCKY 

OWENSBORO, Ky., Nov. 11.—Six oil wells and six 
dry holes were completed in western Kentucky during 
the past week. All of the producers were small, the 
best being a 50-bbl. McClosky well in Bluff City, Hen- 
derson County. 

Daviess County 

Handyville dist.: Staves 4 L, T, Igleheart, 10 bbl., Jett 


sa.id, drilled deeper from 1,292 ft. to 1,300 ft., 80- 
qt. shot, 1,280-1,300 ft. 
Vickers 4 Wy illiam Johnson, abandoned location. 
Utica dist.: 1 2 Stevens, 30 bbl., _ shot, Bar- 
low onl P, 55-63 ft., T.D. 1,383 f 
Farmer 4 J. E. Brown, 10 bbl., 60-at t. shot : om 
sand 1'350- 70 ft., T.D.' 1,429 ft., PB. to 1,287 f 
Hancock County 
Lyonia dist.: Moore & Fields 8 G. W. Roby, dry through 
Jett sand, T.D. 484 ft. 
Henderson County 
Hobhentev ille dist.: Jack Cox 1 George F. Priest, dry 
hrough Jett sand, T.D. 1,509 ft. 
Bluff City dist.: C. Lautenslager 1 W. D. Fulton, 50 
bbl., 1,000 gal. acid, McClosky 2, 100-05 ft. 
Hopkins County 
on Retin dist.: H. L. Scott 1 Schwab, dry, T.D. 
9 Se 


McLean County 


Island dist.: South Penn 11 Alma Nall, 15 bbl., 80-qt. 
shot, Jett sand 1,427-52 ft.. T.D. 1,457 ft. 


Muhlenberg County 


Belton dist.: C. T. Judd 1 Cora sm’ 150,000 cu. 
ft. gas, Jett sand 800-05 ft., T.D. 940 ft. 


Ohio County 
Friendshi» Church dist.: Mayer 5 R. J. Brannon, dry, 
T.D. 972 ft. 
Sunnydale dist.: Tuttie 12 —. Berry, dry, T.D. 190 ft. 


ae A dist.: DeHart & Hunt 7 L. T. Bartlett, est. 5 
bl., stray sand 528-40 tt., T.D. 546 ft. 








THRUST CAPACITY PLUS.... 








@ The simple concave roller-convex race- 
way design of the Shafer Bearing provides 


for radial, thrust, or combined radial- 
thrust loads in any proportion. Shafer self- 
alignment maintains free-rolling bearing 
action unchanged by shaft deflection, mis- 


alignment, or shock loads. 


Simpler installations, generous capacity, 


Radial-thrust Roller Bearings avail- 
able in a full range of sizes. Also 
Roller Bearing Equipped Pillow 
Blocks - Welded Steel Pillow Blocks 
+ Flange Units - Take-up Units - 
Hanger Boxes - Cartridge Units - 
Conveyor Rolls - Flange-Cartridge 
Units - Duplex Units 


and ability to stand up under severe oper- 


ating conditions in the field are advantages 
being demonstrated by a constantly in- 
creasing number of oil field applications. 


SHAFER BEARING 
CORPORATION 


35 East Wacker Drive 


Chicago 





SHAFER Kadial- rust ROLLER BEARINGS 
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‘ Agua Dulce Extended East; 
New Sand North of Shield 


F. L. SINGLETON 


ORPUS CHRISTI, Tex., Nov. 11.—An increase in 
development along the southeast flank of the Agua 
Dulce field, Nueces County, is anticipated following the 
completion of Richardson Petroleum Co. 1 Guaranty Title 
& Trust Co., which extended oil production about 3,000 
ft. east when it flowed 48 bbl. in 12 hours through a 
¥%-in. chok2 under a tubing pressure of 1,750 lb. and 
shut-in casing pressure of 2,250 lb. The well was drilled 
to a total depth of 7,209 ft. and was completed in the 
newly opened sand at 6,889-95 ft. The well is located in 
Section 305, F. Z. Bishop subdivision, due east of the 
company’s No. 2 McCoy, which opened crude production 
in this area several weeks ago. About 1 mile southeast 
of the McCoy well, drilling was started on S. E. W. Oil 
Co. 1 Pfluger in Section 186, Bishop Palo subdivision. 
Distillate production from a new sand was opened in 
an outpost well, 4,700 ft. north of the Shield field, Nueces 
County, as Shield Oil Co. 1 Allen was flowing an esti- 
mated 50 bbl. of distillate per day and a large volume 
of gas while testing through perforated casing at 6,970-74 
ft. Tubing pressure was 2,400 Ib., and casing pressure 
2,525 lb. The well was completed at the present depth 
after testing salt water in a deeper sand at 7,500 ft. 


East Flour Bluff Extension 


Humble Oil & Refining Co. extended production in 
the East Flour Bluff field, Nueces County, with the com- 
pletion of two wells. No. 4 State flowed 181 bbl. per 
day through a %-in. choke from sand at 6,799-6,807 ft., 
while 2-E State flowed 171 bbl. per day through a 
¥%-in. choke from sand at 6,788-96 ft. The company’s 
1-G State cored sand and sandy shale with an oil show 
at 6,703-78 ft., the total depth, and 5%-in. casing was 
cemented on bottom. 

Nueces County continues to be the most active area 
in the district, with the majority of the development 
centering around the east flank of the Stratton and 
South Clara Driscoll fields, where extensions and new 
sand discoveries have been recorded in the past few 
months. 


Orange Grove District 


Three miles east of Orange Grove, Jim Wells County, 
H. R. Smith 1 Kohler cemented casing at 5,129 ft., and 
the well is scheduled to test sand at 5,049-65 ft., where 
drill-stem testing showed several hundred pounds work- 
ing pressure and a small amount of distillate. South- 
east of Orange Grove, and due west of the discovery 
well of the Henshaw field, Henshaw Brothers 1 Boerner 
is bottomed at 5,885 ft. and 5%-in. casing was cemented 
at 5,300 ft., preparatory to completing as a gas well, 
after it failed to core saturation in the discovery pay. 
Two wildcats were marked up as failures. In the 
Magnolia City townsite, Seaboard Oil Co. 1 Cohn was 
abandoned at a total depth of 6,295 ft. The well at- 
tempted to blow out the previous week, but an elec- 
trical survey failed to show any sand section worth 
testing. Eight miles northeast of Alice, Charles Daubert 
and McBride 1 True was abandoned at a total depth 
of 5,608 ft. Slight showings were logged at 5,500-81 
ft., but drill-stem testing failed to develop anything 
of commercial importance. 


Nichols Field Opened 


The new producing area opened about 1% miles east 
of the Samfordyce field, Hidalgo County, has been 
named the “Nichols” field. The area was opened the 
previous week by the completion of Royal Oil & Gas 
Co. 1-A Yturria Town & Improvement Co., which was 
officially gaged at the rate of 86 bbl. per day through 
a 9/64-in. choke. The well was drilled to a total depth 
of 3,553 ft., and production was obtained by perforating 
casing at 3,497-3,503 ft. The area is separated from the 
Samfordyce structure by a fault which has been 
traced in a northeast-southwest direction. 


Duck Bay Field 


The Duck Bay field; Calhoun County, was extended 
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1,425 ft. eastward with the completion of Coronado Corp. 
9-A Welder, completed through perforated casing at 
5,660-61 ft. for an estimated daily production of 65 bbl. 
flowing through a 3/32-in. choke. 

Casing pressure was 1,370 lb. and total depth 6,025 
ft. The field was opened in July by Coronado 1 
Katherine Welder completed at 10,008 ft. in sand at 
5,645-59 ft. for a commercial well of 36.4-gravity oil. 
The field is 3 miles southeast of Seadrift. 


Rio Grande Valley 


In the Rie Grande Valley district, Pan American 
Production Co. and Shell Oil Co., Inc., 1 Garcia, Willacy 
County, showed promise of opening a new field as it 
swabs through perforated casing at 7,668-78 ft. Approx- 
imately % bbl. of fluid is recovered on each swab, 10 
per cent of which is salt water and the balance 30-gravity 
oil. The fluid is standing 3,000 ft. from the top, and it 
is reported that the fluid cannot be lowered by swab- 
bing. Added attraction was given the area with the 
announcement of a new location which will be drilled 
jointly by the two companies. The well is No. 1-B 
Garcia, situated about 5 miles south of the present well 
in Share 13 of the San Juan de Carricitos grant. 


In Cameron County and located 5 miles northeast of 
Falfurrias West Production Co. 1 Ehlers is shut down 
for repairs at 7,871 ft., and continues to log showings 
of gas. A drill stem test at 7,791-7,800 ft., recovered 
salt water with a show of distillate, and working pres- 
sure built up to 230 Ib. 


I, K. Howeth 1 Kreis, reported the previous week as 
a probable pool opener for Duval County, has been 
completed for a small pumper. The well was completed 
through perforated casing at 3,249-68 ft. and is re- 
ported to be pumping an estimated 25 bbl. of 29-gravity 
oil per day. The well is located in the L. Gunter Survey 
68, about 16 miles northwest of the town of San Diego. 


Weser Area 


Considerable interest was attracted to the Weser area, 
Goliad County, by the showing of W. R. Davis Co., Inc., 
1 W. F. Albrecht which is preparing for a production 
test after a drill-stem test in the Cook Mountain forma- 
tion at 5,242-55 ft., recovered 930 ft. of pipe-line oil 
in 17 minuies. This field was opened in 1936 by Cal- 
ifornia Co. 1 Langrebe, completed in the Yegua sand at 
4,797-4,807 ft. for an initial production of 300 bbl. of 
47-gravity oil per day through a %-in. choke. Two wells, 
drilled in 1938 and 1939 by Steinberger Petroleum Corp. 
and Martex Oil Co., failed to find production in the 
Yegua sand, and were completed as distillate producers 
in the Cook Mountain sand at 5,232-45 ft. The present 
well is located in the Thomas Hancock Survey about 
800 ft. northwest of Steinberger 1 Albrecht. 


In La Salle County and located in the Washburn 
field, H. R. Cullen 2 Washburn, 4,500 ft. northeast of 
the discovery well, is shut down at a total depth of 
4,983 ft. Sand and shale with an oil odor was cored at 
4,500-4,700, 4,683-4,718, 4,718-28, and 4,728-83 ft. The 
well is reported to be checking about 80 ft. structurally 
higher than the discovery well, and if this is true, it 
appears that the producing section of the discovery well 
is practically shaled out. 


Wilcox Trend Play 


Leasing along the Wilcox trend continues active and 
several interesting wildcats are expected to be drilled 
in the area after the first of the year. In De Witt County, 
Stanolind Oil & Gas Co. is reported to have assembled a 
block of several thousand acres near the townsite of 
Meyersville in southeastern De Witt County, centering 
in the C. Armster and J. Jones, and Luken Mason Sur- 
veys. 


SOUTHWEST TEXAS DRILLING REPORT 


Bee County 


a 1 Page, projected 4,000-ft. Pettus sand test, 
. Evans Sur., first report. 





Live Oak County 


Danciger 1 San Antonio Joint Stock & Land Co., 2 
mi. W of Three Rivers, Thomas Henry Sur., first 
report. 

Nueces County 


F. A. Gillespie 1 D. W. Dabney, G. H. Paul Suba 
drilling shale 5,730 ft. 7 


Zavala County 


R. i McClung 1 Mungih ranch, 9 mi. SW of La Pryor, 
I.&G.N. Sur. 41, drilling shale 2,835 ft. 


SOUTHWEST TEXAS COMPLETIONS 
LOWER GULF COAST DISTRICT 


Goliad County 
—_ field: Renwar 1 Swickheimer, dry, T.D. 5,006 
t. 


Jim Wells County 


Sandia field: O. W. Killam 13 Wade, dry, T.D. 5,203 ft. 
Wade City field: Anderson- Prichard 6 Mueller, 157 
bbl., 9/64-in. choke, perf. casing 4,790-92 ft., T.D. 
4,920 ft. 
Arkansas Fuel 5 Sachtlehen, 175 bbl., 5/32-in. choke, 
erf. casing 4,900-06 ft., T.D. 4,921 ft. 
At oa 1 Laging, 5 bbl., 5/64- -in. choke, perf. casing 
4,790-91% ft., T.D. 4,799 f 
Magnolia 5 Schmidt, 92 bbi., “— choke, perf. 
casing 4,914-16 ft., T.D. 4,934 ft. 


Nueces County 


East Flour Bluff field: Humble 3-D State, 117 bbl., %- 
in. choke, T.D. 6,831 ft. 
Humble 5-D State, 148 bbl., %-in. choke, T.D. 6,791 ft. 
Stratton field: Southern Minerals Corp. 4 Stratton, 129 
bbl 5 — choke, perf. casing 6,408-16 ft., T.D. 
6,745 ft 


Refugio County 
Tomoconnor field: Quintana 43 Heard, 672 bbl., \- 
in. choke, perf. casing 5,843-51 ft., T.D. 5,925 ft. 
Victoria County 


a % - field: Texas Gulf Prod. Co. 1 Rogers, 
5 bbl. distillate, > choke, perf. casing 5,117- 
ft., T.D. 5,199 f 
Keeran field: Gulf 19 — 8 bbl., 18 ~. 14 -in, 
choke, perf. casing 6,076-80 ft., T.D. 10,043 ft 


LAREDO DISTRICT 


Brooks County 
Kelsey field: Humble 75 McGill, 48 bbl., 9/64-in. choke, 
T.D. 4,732 ft. 
Duval County 


Bridwell field: Bridwell 3 Parr, = mm. fs-in. choke, 
perf. casing 4,306-09 ft., T.D. 4,348 f 
ae field: Magnolia 4 Duval Biiiiie Ranch 


ry, 

Cedro Hill field: “Magnolia 5 Duval County Ranc> Co. 
35 bbl., #-in. choke, sand 1,427-32 ft., T.D. 

Hoffman field: Cuellar Brothers 2-C Cuellar, 70 bbl., 
perf. casing 2,591-2,607 ft., T.D. 2,664 ft. 

Laman field: Magnolia 15 Duval County Ranch Co., 
dry, T.D. 1,157 ft. 

Wildcat: Gilcrease 1 Weil, dry, T.D. 2,940 ft. 


Jim Hogg County 
Colorado field: Humble 20 King, 178 bbl., ¥-in. choke, 
T.D. 3,011 ft. 


= fhaxton, 180 bbl., #-in. choke, sand 2,995- 
Gutierrez field. Texas 2 _Armstrong, dry, T.D. 3,731 ft. 
Manila field: Navarro 5 Allen, 74 bbl., %-in. choke, 

sand 2,641-49 ft., T.D. 


Starr County 


Rincon field: W. R. Davis 29-B Slick, 102 bbl., #-in. 
choke, perf. casing 3,808-18 ft., T.D. 4,300 ft. 
W. R. Davis 35-B Slick, 102 bbl., #-in. choke, perf. 
casing 3,808-18 ft., T.D. 4,430 ft. 


Zapata County 


Glen field: Jay Simmons 3 Yeager-Stroman, 200 bbl., 
pumping, sand 2,166-86 ft., - 
Jay Simmons 5 Yeager- Stroman, 100 bbl., pumping, 
sand 2,193-97 ft., T.D. 


SAN ANTONIO DISTRICT 


Bastrop County 
North Dale field: Marts & Beaven 1 Harris, 15 bbl., 
pumping, lime 2,150-74 ft., T.D. 
Bexar County 
Gas Ridge field: Southwest Drilling Co. 6 Covell, 1% 
bl., pumping, sand 416-18 ft., T.D. 425 ft. 
Frio County 


Pearsall field: Texas Atlas Pet. Corp. 3 Cory & Mc 
Williams, 132 bbl., pumping, T.D. 5,646 ft. 


Guadalupe County 


oe Creek field: Cities Service 9 Dowdy, 47 bbl. oil 
nd 3 per cent sulfur water, T.D. 2,630 ft. 
Elm Creek f field: Maston Altgelt 1 Littlejohn, dry, T.D 
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‘i Ordovician Well Is Gaged and 


R. MARNE SANFORD 


IDLAND, Tex., Nov. 11.—First actual production 
M gages were reported at the close of the week for 
the deep Ordovician strike of 2 weeks ago in north 
Pecos County. Also to open a new shallow field just 
north of the Apco field in Pecos County, a previously 
projected Ordovician wildcat is preparing for com- 
pletion at the estimated rate of 25 to 30 bbl. daily. 

The deep strike, Taubert-McKee-Siemoneit 1 V. W. 
Crockett, Section 4%, Block 3, H.&T.C. Survey, in the 
Imperial area of north Pecos County, was opened for 
two short flows at the close of the week. At 10:37 a.m. 
Friday morning the well was opened and flowed 36 bbl. 
of oil into tanks in 18 minutes. Flow was through %- 
in, tubing choke, however, the choke sanded up and 
the flow was cut short. Again at 11:40 it was opened 
and flowed through %-in. choke a total of 25 bbl. in 
1 hour. Pressures during the last flow were 1,010 lb. 
on casing and 990 Ib. on tubing at the start and 1,045 
lb. on casing and 925 lb. on tubing at the finish. The 
official potential is expected to be taken early the 
coming week, 

It was reported that the field would be named the 
Abel field in honor of George T. Abel, Midland, presi- 
dent of the Tex-Mex Petroleum Co. and a pioneer in 
the deep area. 

A shallow field discovery was registered just north 


of the Ellenburger lime producing Apco field of Pecos 
County. It was R. G. Pattillo 1 P. E. O’Neil, Section 74, 
Block 10, H.&G.N. Survey, 2 miles northwest of Apco. 
No. 1 O’Neil flowed an estimated 25 to 30 bbl. of oil 
daily, naturally, through casing, after logging oil and 
gas in two different zones. These were from 1,607-45 
ft. and from 1,647-58 ft. The hole is bottomed at 1,675 
ft. where a shot is planned for the indicated pay sec- 
tion. The test was originally contracted to the deep 
Ordovician level, however, the operator has indicated 
that it will be completed at its present depth, should 
commercial production be possible. 

A shallow wildcat was staked 2 miles southwest of 
the Lehn field in northern Pecos County during the 
week, It is McKean 1 J. W. Breen, 467 ft. from the 
northwest and 2,173 ft. from the northeast lines of 
Section 52, Block 10, H.&G.N. Survey. Contract depth 
is 1,700 ft. and it will seek the pay section of the Lehn 
field. 


Reeves County 


The old Toyah field of Reeves County is scheduled 
to receive a deep 3,500-ft. Delaware lime test in the 
near future. C. H. Kitsos of Kermit holds about 10 
sections in the area and is reported to have turned a 
portion of the leases, together with bottom-hole money, 


New Field Opened in Pecos 


to J. B. Dunigan and others for the drilling of the test. 
The proposed location is on the A. B. Burchard land in 
the SW% Section 7, Block 58, P.S.L. Survey. 


Ward. County 


In Ward County and 3 miles southeast of the Shipley 
field, Sinclair Prairie 1 Wirt Davis, Section 32, Block 4, 
H.&T.C. Survey, is drilling ahead below 3,810 ft. and 
nearing the pay level found at Gulf 5 Wristen Brothers. 
deep wildcat 3 miles to the north. The latter well found 
a good showing of oil and gas from 3,980 to 4,260 ft. 
after logging sulfur water just above 3,980 ft. No. 1 
Wirt Davis is carrying three bailers of sulfur water 
hourly as it driils ahead. Meanwhile Gulf 5 Wristen 
Brothers, Section 18, Block 5, H.&T.C. Survey, % mile 
east of the Shipley field, was last reported waiting on 
cement after setting whipstock at 8,712 ft. to drill by a 
second unobtainable fish. 


SOUTHERN WEST TEXAS COMPLETIONS 


Crane County 
field: Gulf 230 McElroy, 1,026 bbl., casing, 
-qt. shot, 2,749-2,940 ft. 
Ector County 
Jordan field: Cities Service 4-B University, 530 bbl., 
tubing, 490-qt. shot, 3,484-3,610 ft. 
North Cowden field: M. J. Delaney 9 Smith, 1,305 bbl., 
tubing, 650-qt. shot, 4,130-4,430 ft. 


McElro 
6 
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Southwest Mapping Co., Fort Worth 


Three areas in Eddy County, New Mexico, are centering considerable attention as new extension wells are added almost weekly. The Kersey-Creek field. the Ginsberg 
field, and the Shugart field are all recently discovered areas and are all located only a few miles southeast of the large Loco Hills field. Many pay levels are found 
throughout these three areas, they being 2.675 ft.. 3.160 ft., 3.265 ft.. 3.320 ft., 3480 ft.. and 3,800 ft. Much of the area between the three fields is proven for produc- 


tion. The three areas cover about 35 sq. miles 
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Magnolia 1 R. B, Cowden, 183 bbl., 2-in, tubing, 2,000 
gal. acid, 4,240-4,400 ft. 
Stanolind 5-B Midland Farms, 319 bbl., pumping, 
550-qt. shot, 4,435-4,621 ft. : 
Johnson field: Great Western 9 Johnson, 503 bbi., tub- 
ing, 575-qt. shot, 4,107-4,310 ft. - 
Schermerhorn Oil 10-E Johnson, 397 bbl., tubing, 
neg shot, 4,065-4,197 ft. ; 
Goldsmith field: Gulf 318 Goldsmith, 1,801 bbl., tubing, 
4,000 gal. acid, 4,189-4,239 ft. 
Gulf 319 Goldsmith, 1,199 bbl., tubing, 4,000 gal. 
acid, 4,192-4,246 ft. 
Pecos County 
White & Baker field: Cardinal Oil 2-E-52 White & 
Baker, 170 bbl., 1-in. tubing choke, 81-qt. shot, 
1,727-37 ft. ‘ 
H. G. Eastham 1-D University, 215 bbl., pumping, 
pF gal. acid, 1,778-1,810 ft. 
Semiwildcat: Schkade & Downs 1 Bryan-Eaton, tem- 
porarily quit 110 ft. 
Ward County 
Estes field: Gulf 150 O’Brien, 1,258 bbl., tubing, 430- 
qt. shot, 2,646-2,759 ft. 
South Magnolia-Sealy field: Magnolia 1-41 Sealy, 646 
bbl., 1-in. choke, natural, 2,896-2,901 ft. 




























Upton County 
McCamey field: T. & P. Coal & Oil 12-E Lane, 166 bbl., 
pumping, 1,000 gal. acid, 2,327-37 ft. 
SOUTHERN WEST TEXAS DRILLING REPORT 


Crane County 
Gulf 1-F University, SE SE Sec. 22, Blk. 31, Univer- 
sity Sur., drilling 7,972 ft. 
Crockett County 
Moore & Olson 1-C Halff, NE NE NE Sec. 68, BIk. 1, 
L.&G.N. Sur., T.D. 500 ft., last report. 


Culberson County 


Cecil Cothrun 1 Casey-Rounsoville, Sec. 7, Blk. 104, 
P.S.L. Sur., drilling 870 ft., last report. 
Ector County 


Forest Development Corp. 1 Bradley, SE SE Sec. 18, 
Blk. 43, Twp. 3s, T.&P. Sur., drilled broken pay 
4,350-4,410 ft., bailing and testing, cemented back 
4,380 ft., oil coming into hole at rate of 1% bbl. hourly, 
P.B. 4,362 ft., prepare to treat. 
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DEEP ROCK OIL CORPORATION 


TULSA, OKLAHOMA 
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What are best modern methods 
of petroleum recovery? 


Here is a thorough-going description and analysis of the most recently devel- 
oped methods and devices for promoting production efficiency in the oil indus- 
try—from completion of wells to transportation of the products to market. 


—drain petroleum from its reservoir rocks; 

—bring it to the surface and prepare it for shipment: 

—care for and remove impurities from the crude petroleum; 
—design, construct and operate pipe lines at maximum efficiency. 


Petroleum Production Engineering 


OIL FIELD EXPLOITATION 


By LESTER C. UREN, University of California 
New 2nd Edition. 741 pages, illustrated, $6.00 


Order from Book Dept. 


THE OIL AND GAS JOURNAL 


Tulsa, Oklahoma 
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Hudspeth County 


Haymon Krupp 1 Briggs, Sec. 24, Blk. 73 — 
T.&P. Sur., 5%-in. casing cemented at 6,202 i PPD 
6,224 ft., cementing cavings last report, 2 


Loving County 


H. C. McAuley 1 E. Hall, SE Sec. 60, Blk. 7, w.anw 
Sur., drilling 1,025 ft. ‘ 1, W.EN.W. 


Menard County 


Harry Baldwin 1 J. A. Leggett, 760 ft. fr = 
900 ft. from $ lines Sec. 1, B.S.&F. Sur.. 12 4.1m en 
drilling 550 ft. ee ey 

Pecos County 

Culbertson & Irwin 1 R. G. Heiner, NE NE Sec = 
G.C.&S.F. Sur., Ordovician wildcat, set iin, = 520 f 

S. D. Pattiilo 1 O'Neil, Sec. 74, BIK. 10, H&GN ot 
Ordovician test, est. 25 to 30 bbl. daily from 1 607-58 
ft., prepare to complete. els 

S. D. Pattillo 1 Hoffman, SE NW Sec. 6, Bik 141 
T.&St.L. Sur., 2,000-ft. test, drilling 1,700 ft ‘ , 

Taubert, McKee & Siemoneit 1 Crockett, SW Sec. 41; 
Bik. 3, H.&T.C. Sur., top Simpson 4,755 ft., deepened 
to 5,357 ft. and found new pay from 5,320 to T.p 
flowed 36 bbl. in 18 minutes, then flowed 25 bbl. in j 
hr., still testing. : 

Cardinal 1-F White & Baker, 440 ft. from N and 3.050 
ft. from E lines of Sec. 53, Blk. Z, T.C.R-R. Su, 
drilling 1,500 ft. ia 


Presidio County 


Wilcox 1 Ccnring, Sec. 102, Blk. 4, H.&T.C. Sur. 
ning 10%-in. casing at 1,038 ft., S.D. 1,040 ft. 
Wilcox 2 Jones-Coffield, Sec. 38, Blk. 34, H.&T.C. Sur 
P.B. to 2,369 ft. from 2,399 ft., preparing to PB’ 
again, last report. ci 


run- 


Reeves County 


J. B. Dunigan 1 A. B. Burchard, SW% Sec. 7, Bik. 5s 
P.S.L. Sur., Delaware test, location. aes 
Roy Johnson 1 Perkins, Sec. 18, Blk. 7-C, P.S.L. Sur 
S.D. to rig up cable tools at 1,750 ft. ‘ 


Sutton County 


Domain 1 G. S. Allison, SW NE Sec. 91, Bik. 9, T.W 
N.G. Sur., Ellenburger lime test, S.D. 1,098 ft. ; 


Terrell County 


H. H. Sides 1 Rose, Sec. 15, Blk. 148, T.&St.L. Sur 
rigging up spudder. : 


Ward County 


Fitzpatrick & Slack 1 Wilson, Sec. 145, Blk. 34, H.& 
C. Sur. 1% mi. SE of discovery well, drilling 
3,015 ft. 

Gulf 4 Wristen, Sec. 13, Blk. 5, H.&T.C. Sur., sched. 
uled Ordovician test, top Ellenburger 9,022 ft., P.B 
to 8,836 ft., old T.D. 9,167 ft., twisted off drill pipe 
at 8,694 ft. while drilling by junk, set whipstock 
8,712-33 ft., waiting on cement. 

Sinclair Prairie 1 Wirt Davis, 330 ft. NW, 2,310 ft. SW 
lines, Sec. 32, Blk. 4, H.&T.C. Sur., drilling 3,810 ft 


Winkler County 


Gulf 147 O’Brien, SE Sec. 11, Blk. F, G.&M.M.B.&A 
Sur., est. 3,000,000 cu. ft. gas 2,677-80 ft., T.D. 2,720 
ft., % bailer oil each 30 minutes, testing. 


NORTHERN WEST TEXAS 


The Texas Railroad Commission has officially de- 
clared the Slaughter field of Hockley and Terry counties 
on the same structure as the Duggan field of Cochran 
County. It has ordered that field rules applying to the 
Slaughter field should also hereinafter be applied to 
the Duggan field. The Slaughter rules were amended 
to provide for a gas-oil ratio of 2,000 cu. ft. per barrel 
of oil, a well allowable distribution of 50 per cent acre- 
age and 50 per cent potential, and a yearly bottom- 
hole pressure check, the first to be completed by Jan- 
uary 1, 1941. All wells in the Duggan field were ordered 
retested in compliance with the new field rules. The 
two fields were actually joined and known to be pro- 
ducing from a common reservoir several months ago. 

As a possibility of extending the Duggan field 3 miles 
to the west, Ray R. Rhodes of Midland and Atlantic 
Refining Co. were drilling with cable tools the plug in 
their 1 C. S. Dean, League 89, Lipscomb County School 
Lands. The 7-in. casing is cemented at 4,875 ft. and the 
total depth is 5,030 ft. in lime. The test has checked 
about flat with producers in the field, however, the pro- 
duction possibilities will not be known until the custom- 
ary large 10,000 to 13,000-gal. acid treatment is given. 


Cedar Lake Field 


L. C. Harrison, Dallas, has become the second oper- 
ator in the Cedar Lake field of northeastern Gaines 
€ounty, opened last year by Stanolind Oil & Gas Co. The 
Dallas operator farmed out the S% SW Section 4, Block 
H, D.&W. Survey, from Stanolind, and is preparing to 
start a test immediately. The test will be in the SW cor 
of the tract, the Emma L. King fee, and will be a north 
offset to Stanolind 2 American Warehouse, a 502-bb! 
well which extended the field a mile to the north. 


Wasson Deep 

In the southern part of the large Wasson field and 
in Gaines County, Amon G. Carter 4-D Wasson, a deep 
test which several weeks ago indicated a new and 
deeper producing horizon for the field below 6,000 ft., 
is reported to be drilling ahead below 8,250 ft. It has 
been drilled as a “tight” operation and very little even 
inaccurate information is available, however, reports 
are that another prospective pay level has been found 
below 7,000 ft. As a south offset to 4-D Wasson, the 
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same operator’s 5-D Wasson is testing below 6,000 ft. 
in the first pay indicated by the 4-D Wasson. No gages 
available on the test, however, some oil is reported 
bailed from the hole. 
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NORTHERN WEST TEXAS COMPLETIONS 
Cochran County 


puggan field: Texas Co. 1-G Mallett, 121 bbl., 9 per 

d : cent water, 1-in. choke, 13,000 gal. acid, 5,020.65 ft. 
Gaines County 

field: Continental 7-49 Wasson, 1,259 bbl.. 


Wasso"e4.in. choke, 12,000 gal. acid, 4,929-5,058 ft. 
nininale field: Magnolia and Atlantic 6-221 H. & J., 
; sem45 bbl. %-in. choke, 6,000 gal. acid, 5,206-53 ft. 


Mexico counties during the past week, with three new 
oil wells in Eddy County and four new wells and two 
failures in Lea County. 

One of Lea County’s failures was the previously 
watched important wildcat being drilled by Ted Wein- 
er and associates about 5 miles east of the Hardy field 
and only a mile west of the northwest Andrews Coun- 
ty, Texas, line. It was 1 Saunders, located in the NE 
NE 20-21-38. Sulfur water at the rate of % bailer per 
hour was found after it was drilled in with cable tools 
to a total depth of 4,710 ft. 





lea County 
A yey field: Gulf 1-D Leonard, NE SE NE 3-22-36, 
rre33 Db %-in. choke, 5,000 gal. acid, 3,750-3,830 ft. 
South Batted field: Texas Pacific 21-A State Acct. 2, 
NE SW 7-22-36, 240 bbl., natural, tubing, 3,780- 


3,845 ft. 

Wildcat: Ted Weiner | Comndare, C NE NE 20-21-38, 
dry at 4,710 ft., sultur wate: 

Vacuum field: Great Western 2k State, yo 0d NW SW 
25-17-35, dry at 4,623 ft., sulfur wa 

mae <1} field: Barney Cockburn 24-B Baish, NE SW 

iter 1 bbl. in 8% hr., tubing, 200-qt. shot, 

3 hei 


Barney Cockburn 26-B Baish, NE SE_ 28-17-32, 126 
bbl., 7 hr., tubing, 200-qt. shot, 3,825-3,925 ft. 


SOUTHEAST NEW MEXICO DRILLING REPORT 


Hockley County 


Slaughter field: S. W. Richardson 6 Slaughter, 690 bbl., 
casing, 6,000 gal. acid, 4,890-4,980 ft. 


Texas 11 Slaughter, 711 bbl., 1-in. choke, 10,000 
:: gal | ae 4,955-85 ft. 
). Scurry County 
] sharon field: F. W. Merrick 4 West Texas National 
Bank, 51 bbl., pumping, 840-qt. shot, 2,240-2,450 ft. 


ter, pumping, 1,000 ‘gal. oni” 4,952- 
Texas Pacific 4-Harne, 658 bbl., tubing, 10,000 gal. 
r acid, 5,150-5,250 ft. 


ipe P.S.L. Sur., 9,000-ft. test, logged new pay about 6,610 
ck ft., tight well, believed drilling about 8,250 ft. 

SW Hockley County 

It Cascade Pet. 1 Walker, Sec. 22, Lge. 22, McCulloch 

County School Lands, drilling 4,850 ft. 
cA Terry County 
720 Gulf 4 Mallett, Sec. 4, Blk, X, P.S.L. Sur., SW of 

Slaughter field, drilling 4,300 ft. 

Sloan & Zook 1 Bailey, Sec. 103, Blk. 4-X, P.S.L. Sur.. 

4 mi. NE of W ellman, drilling water well and mov ing 

in rig 
de- Denver Prod. & Refg. 1 Lewis, Sec. 62, Blk. D, Gibson 
1 Sur., 3% mi. S Wellman, location. 
les 
is Yoakum County 

Forest Development 1 A. C. Whisenant, SE Sec. 553, 
the Gibson Sur., 1% mi. N outpost to Waples-Platter 
| to area. T.D. 5,500 ft., oil lime 5,410-85 ft., 544-in, liner 
a set from 4,454-5,515 ft., prepare continue testing. 

ae 

rrel 

cre TEXAS PANHANDLE 

om- AMARILLO, Tex., Nov. 11.—There were only four 
Jan- completions registered in the Panhandle district the 
red past week, two gassers, a dry hole, and one oil well. 
The New locations showed a decided increase, with 16 sites 
pro- staked, 5 more than the week previous. 

The failure in the area was in Cottle County, south- 
satin ern part of the Panhandle. It was Ramsey Petroleum 
uC 1 Lynch, Section 66, Poitevent Survey, drilled to a 
gm total depth of 5,694 ft. It was plugged back and 
oe tested salt water at both 5,523 ft. and at 4,422 ft. 
the 
cked PANHANDLE COMPLETIONS 
Spe Cottle County 
tom- Wildcat: Ramsey Pet. 1 Lynch, dry at 5,694 ft. 
wen * Carson County 

Magnolia 91 fee (244), 537 bbl., pumping, 3,077-3,120 ft. 

Moore County 
oper Canadian River Gas 5-A Masterson, 24,800,000 cu. ft. 
Sia gas, 5,000 gal. acid, 2,550-2,615 ft. 
1 Shamrock Oil & Gas 19 Sneed, 20,000,000 cu. ft. gas, 
The 3,750 gal. acid, 2,653-2,820 ft. 
3lock 
- DRILLING REPORT 
“pe Hansford County 
“ l.T. I. 0. 1 O’Laughlin, SE SE Sec. 2, Blk. 2, W.C.R.R. 
1orth Sur., 3,000-ft. test, location, 
2-bbl Motley County 
Humble 1 Matador, Sec. 29, Blk. J, B.S.B.&C.N.G. Sur., 
fishing bit 5,400 ft. 
Ochiltree County 
, James R. Macon 1 W. R. Norris, SW_SE Sec. 212, Blk. 
| anc 43, H.&T.C. Sur., T.D. 6,274 ft., P.B. 4,300 ft., S.D.O, 
deep prepare P.B. to 4,000 ft.’ and shut off water. 
and Swisher County 
)0 ft., Krupp-Flaherty 1 Keen, Sec. 120, Blk. 10-M, 6,500-ft. 
agen test, top salt 1,020 ft:, S.D., casing 1,747 ft. 
even 
ports SOUTHEAST NEW MEXICO 
found HOBBS, N. M., Nov. 11.—There were nine comple- 
1, the ‘ions listed for the two most active southeastern New 
AL NOVEMBER 1940 







Yoakum County 
wasson field: Magnolia 21 Mahoney, 520 bbl., 
in, choke, 6,000 gal. acid, 5,020-5,191 ft. 
Olivia Oil $-B Stanford, 318 bbl 


45/64- 
D0 PSs Ney wa- 
t 


NORTHERN WEST TEXAS DRILLING REPORT 
Andrews County 


Phillips 1-120 Embar, 1,980 ft. from S and 660 ft. from 
E lines of Sec. 8, Blk. 44, Twp. 2n, T.&P. Sur., L 
1,364 ft., reaming hole. 

Phillips 1 University-Drews, NW NE Sec. 
University Lands Sur., drilling 1,700 ft. 

Phillips 2 ‘Embar, NE SE Sec. 5. Bik. 44, Twp. 2n, 
T.&P. Sur., % mile north of Embar, prepare drill 
below surface casing. 


Cochran County 


Rhodes and Atlantic 1 Dean, C NE Tract 4, Lge. 89, 
Lipscomb Co, School Lands, 7-in. set at 5,975 ft., T.D. 
5,030 ft., prepare drill plug. 


Gaines County 


Fred Postello 1 Henry James, SE Sec. 368, Blk. G, 
C.C.S.D.&R.G.N.G. Sur., drilling 4,984 ft. 
Amon G. Carter 4-D Wasson, NW SE Sec. 50, Blk. AX, 


32, Blk. 10, 


SOUTHEAST NEW MEXICO COMPLETIONS a County 
Eddy County H. Steinberger 1 Headley......... NW SW peace 29e 
Loco Hills oe , Pacesior 4-F Beeson, SE NE SW 27- Est. 500,000 cu. ft. gas, 1, 826-28 ft., S.D. 2,245 
30, 100 bbl., tubing, 120: 120-at. “shot 3,209-23 ft. Eddy County 
Aston-Fair 3-B State 32-17-30, 300 bbl., Fulton 1 Jonnson sie ie NW SE 22-19-27 


tubing, 30-qt. shot, OBTLST ft 
Stroup-Yates 2 Travis, NW NE SE 6-18-29, 45 bbl., 
310-qt. shot, 2,640-3,157 ft. 


8%-in. at 850, "tt., ‘drilling 1,115 ft. 
(Continued on Page 250) 








REILLY PIPE ENAMEL and 
PRIMER gives completely depend- 
able and permanent protection of oil 
and gas transmission lines against 
corrosion. Even through wide ex- 
tremes of temperatures, Reilly coat- 
ings remain bonded to the steel. 
Write for the booklet on Reilly Pro- 
tective Coatings. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Building 
INDIANAPOLIS, INDIANA 
15 Plants to Serve You 








| ACME’S MUD COLLAR 


Accomplishes MORE for 
Rotary Drillers Than Promised 


Since announcing Acme’s “Wonder Tool,” expe- 
riences of users have revealed added advantages 
for hard and sticky formation drilling—Yes! It 
will do MORE than first promised or hoped. 


HARD FORMATIONS: Acme’s Mud Collar 
assures faster cutting, longer runs, better hole 
and less drill pipe torque. The 6-high velocity 
fluid streams keep the cutters clean, and in- 
stantly wash cuttings off bottom, making cut- 
ting faster and freer. They also lubricate and 
keep fresh cuttings out of bit bearings, increas- 
ing bearing life, resulting in fewer green bits 
and longer runs. 

STICKY FORMATIONS: The Acme Mud 
Collar gives all of these same advantages in 
drilling sticky formations, plus the other very 
important service of preventing bits “balling 
p” and “mud rings” forming. 

Order through your Supply Store, or write 
TODAY for full information on this “Modern 
Marvel Tool.” 

California Distributor: 
Ve-non Tool Co., Ltd., Los Angeles. 


ACME FISHING TOOL CO. 


PARKERSBURG, WEST VA. 
Export Office: 19 Rector St.. New York, N. Y 
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ROCKY MOUNTAIN AREA 





By 
T. R. INGRAM 


ENVER, Colo., Nov. 11.—The Rocky Mountain area 
had nine completions of which five were oil wells, 
three gas wells and one dry hole. 

Lance Creek had two completions in Continental 9-B 
Schuricht for 984 bbl. and Ohio 9 Baker-State for 315 
bbl., the latter being a slight extension of Sundance 
sand area on the east. Ella B. Newlan 1 Howard, on 
south flank of La Barge field, had salt water and was 
abandoned at 700 ft. Cut Bank had one completion in 
Texas 10 Unit 9 for 200 bbl. Montana-Dakota Utilities 
Co. had three small gas wells in the Bowdoin field, 
and Kevin-Sunburst had one completion, a 25-bbl. well 
for Casper T. Oien 11 Engemoen. 


New operations included one in Archuleta County, 
Colorado, five in Cut Bank and one in the Bowdoin 
field. 

Canadian River Gas Co. and Colorado Interstate Gas 
Co. are boosting the capacity of the Amarillo-Denver 
gas line by building eight new pumping stations. Bu- 
ford Oil Co. test in Rio Blanco County has reached an 
interesting stage with a show of oil. Sinclair-Wyoming 
3 Mahoney, deep test in Mahoney dome, made 838 
bbl. in 15% hours on preliminary test. The secretary 
of the interior has called for bids on Salt Creek royalty 
oil for 1941 and Canadian interests may be among the 
bidders. A bill may be introduced in Congress to settle 
litigation over placer mining claims in Lance Creek. 


COLORADO 


Archuleta County 
Kendrick Dev. Co. 1 fee SE NE ~ ta 36-35n-2w 
T.D. 865 ft., fishing for bit. First repor 
California-Colorado Oil 2 Mzcht, NE SW Nw 32-36n-lw 
Drilling 810 ft. in shale. 
Fremont County 
U-Tex — 1 Hassler . . 
T.D. 2,185 ft., ran 65-in. casing, 
est. at 20 bbi. a day. 
Garfield County 
. C NW SE 22-6s-94w 


NE 28-20s-G9w 
preparing to test, 


Joe T. Juhan 1 Clough . 
Drilling 506 ft. in Wasatch. 


Huerfano County 


L. Jewett 1 Valdez 
RD. 212 ft. 


SE NE 30-28s-67w 


La Plata County 
Nick Spatter 1-X Bryce 
Drilling below 4,400 ft. 
shale. 
Larimer County 
E. P. Gallup 1 Hanson C SE NW 36-10n-7lw 
Drilling below 100 ft. and ‘carrying the 12%-in. 
Logan County 
West Plains 1 Sheldon SE NW SW 3-10n-55w 


Drilling 3,190 ft. in sandy shale and lime, carrying 
8%-in. at 3,180 ft. 


SW SW 31-33n-9w 
‘in brown and gray sandy 


Moffat County 


Steamboat Springs Synd. 1 Sutton, NE NE SW 1-5n-69w 
S.D. 2,335 ft. in sand, to run pipe 

Mountain ay 2 Supply, '6-B Wilson, NE SE 14-12n-100w 
T.D. 4,00 to 3,550 ft. and perf. 7-in. to test 


upper ‘ode 
Park County 


oe Park Oil 1 Lamar .... NE NE SE 34-11s-75w 
S.D. 7,496 ft. for rig repairs. 


Rio Blanco County 

Buford Oil Co. 1 Government, Yellow Jacket-Buford 
structure, is bottomed in dolomite at 4,360 ft. and 
showed saturation in that formation at 4,334-60 ft. 
through a hole full of water. No estimate can be made 
at this time as to the significance of the showing, but 
the 65-in., which is being carried, will be underreamed 
a few feet in search of a suitable casing point when 
the pipe will be set, hole dried up and a test made. 
Cc. E. Shoenfelt, geologist for the company, says the 
formation correlates to s»me extent with the horizon 
just above the Bell sand in Lance Creek and that the 
hole is still bottomed in the lower Pennsylvanian. The 
test is one of the most important in Colorado as a 
discovery here will lead to testing of the deeper hori- 
zons in the southern Moffat County pools. 


Texas-California 5 Unit NW NE NE 34-3n-94w 
Location. 
Raven O. & R. 31 Government, SW NW NE 32-2n-102w 


Drill 710 ft., 8%-in. set at 34 ft. 
Buford Oil 1 Government SW SW 16-1n-91w 
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T.D. 4,360 ft., 
oil at 4,334-60 


gre. to dry up hole and test show 

Texas-California i ‘Unit .. NW NW NW 2-2n-94w 
T.D. 6,698 ft., P.B. to 6,604 ft., testing. 

Routt County 


Craig & Moore 1-X Irwin C SW NE 33-7n-85w 
Resumed at 2,410 ft., and drilling in red beds at 2,463 
ft., Trull Creek district. 


WYOMING 


Big Horn County 
Prescott & Mileski 1 Govt. NE NW SW 1-51n-93w 
Drilling at 1,427 ft. in Thermopolis shale, 7-in. cave 
string set at 1,356 ft. 
Carbon County 
Sinclair-Wyoming 3 Mahoney, C SE NW 34-26n-88w, 
Mahoney dome, completed in the fall of 1938 in the 
Tensleep at 4,295-4,486 ft. for 172 bbl. a day natural, 
is showing for a good well in the lower Tensleep to 
which it was deepened as a test. It is bottomed at 
4,505 ft. and was shot with 500 qt. at 4,363-4,505 ft., 
and after cleaning out swabbed 838 bbl. in 15% hours. 
It is still testing. 


SW SW SW 6-26n-89w 
SE NE NW 34-20n-78w 
SW SW NE 7-26n-89w 


Stoel Wrens | 16-A Wertz 
Drilling 2,729 
Ohio 2 Lundy 
Drilling 1,280 ft. 
Sinclair-Wyoming 15-A Wertz 
Drilling 1,560 ft. 
Crook County 
Vickers-Continental 1 Duncan-Lobban 
NE NW SW 28-57n-64w 
T.D. 1,907 ft., set 10-in. on bottom. 
Hot Springs County 
A. L. and Fred Freudenthal No. 1 SE NE NW 31-43n-92w 
Drilling 300 ft. in Thermopolis shale, 10-in. cemented 
at 97 ft., Blue Springs district. 


Lincoln County 
Ella B. Newlan 1 Howard, 18-25n-113w, 
flank of La Barge field, ran into salt water 
700 ft. and has been plugged and abandoned. 


test on south 
sand at 


Klumpe Synd. 1 SE SE SE 4-26n-113w 
Drilling below "250 ft. 


Superior Oil Co. 4-C ...... NE cor. Lot 3, 3-26n-113w 
T.D. 850 ft., testing, old well deepened from 850 ft. 
Woolf Pet. Co. No. 8 SE cor. Lot 4, 3-26n-113w 


T.D. 900 ft., testing, ‘old well drilled deeper from 
840 ft. 


Natrona County 
The secretary of the interior has called for bids on 
Salt Creek royalty oil from sands from the surface to 
and including the Sundance to be received November 
15 for the calendar year of 1941 or for 3 years or 5 
years. The call coming earlier than usual has caused 
some speculation in connection with recent uncon- 
firmed reports that Canadian interests are seeking to 
purchase the Government’s oil from the field for ex- 
port to that country. Sinclair-Wyoming Oil Co. had 
the 1940 contract on the basis of 1 cent above the 
field posted price or Mid-Continent posted price for 
oil of equal gravity. The Government’s royalty on light 

oil in 1939 amounted to 627,000 bbl. 


General Pet. 37-22-P . NW SE SW 22-35n-77w 
Rigging up rotary. 


Royal Oil Corp. 1 Midert....... SW SW SW 26-35n-80w 
T 1,555 ft., underreaming 8-in. 
General Petroleum 57-16-S . NW SW SE 16-35n-77w 
T.D. 4,570 ft., rigging up for pump test. 
Niobrara County 
Lance Creek had two completions, both of special 


interest, 

Continental Oil 9-B Schuricht, NW SW SE 6-35n-65w 
near the western edge of the field, was given a rating 
of 984 bbl. in 24 hours at 5,335 ft., total depth, from 
the Leo, top at 5,180 ft. This well was completed a 
year ago at 5,202 ft., as a small producer. Last month 
deepening operations were started and the hole was 
carried to 5,335 ft. It tested only 106 bbl. through a 
%-in. choke on the tubing, but after acidizing and 
working over it was boosted to 984 bbl. 

The other completion was Ohio 9 Baker-State, NW 
SW NW 36-36n-65w, an outpost well on the east side 
of the field in the Sundance sand. It was drilled to 
4,468 ft., and had the basal Sundance at 4,420-68 ft. It 


Sundance Sand Pay at Lance 
Creek Extended to East 


made 315 bbl. of oil and 30 bbl. of water on official 
test. It extends the Sundance pool about % mile. 

A near completion is Continental 20 Tom Bell. NW 
SE SE 33-36n-65w, which is proving somewhat of a 
surprise. It had the top of the Leo at 5,320 ft. ang 
at 5,350 ft. it swabbed only 9 bbl. in 24 hours, Acidiz. 
ing did not help to any extent and it was decided to 
drill on deeper in the hope of picking up more gat. 
uration. At 5,490 ft. it was acidized twice with 1,009 
gal. each time. While swabbing it began to flow ana 
looks like a good well. It has not been gaged and is 
now testing. 


Continental has four operations under way on the 
Tom Bell Cattle tract and the logs are being carefully 
studied by the geologists to ascertain subsurface ge. 
ology in an area that has reflected some nonconformity 
in former completions. It now begins to look as if 
there is a faulted area in that part of the field and 
the operations now under way are expected to reveal 
the facts, There were no new locations in Lance Creek 
and none are expected until after the first of the year. 


Continental 21 Tom Bell NW SW NE 33-36n-65w 
5,305 ft., cemented 7-in. at 5,286 ft., cored sat- 


uration at 5, 290-5, 
Continental 22 Tom sBell . SE NW NW 34-36n-65w 
SE NW SW y 36n-65w 


Rig, waiting on equipment. 
Continental 23 Tom Bell 
oaks a8 test FE ned = ane 13-in. at 315 f 
am SW NE. 5. -35n-65w 
Drilling 2, nt ft. mail 11 Ain: at 308 f 
Argo 9 Ford SE SW NE 33- 36n-65w 
5,560 ft., testin 
Continental 20 ‘rom ‘Beli ..NW SE SE 


ay testing. 
“EDs 3 ia iott C NE NE 6-35n-65w 
316 ft., cemented 5%-in. at 5,313 ft., will perf. 


-_NW SW NE 


Park County 


Continental 2 Northern Pacific NE NW NW 23-58n-98w 
Moving in material. 
Continental 4 Northern Pacific-1 SE NE SE 23-58n-98w 
7. 3,150 ft., waiting on pump test. 
Resolute 2 State W SW 16-57n-101w 
T.D. 10,121 ft, and set whipstock. 


33-36n-65w 


nd teat, 
Ohio 8 Rohlff 
Drilling 5,280 ft. 


32-36n-65w 


Ss 
P.B. to 7,400 ft., 
Sublette County 


North La Barge Oil 5 Govt. = NE NE 28-27n-113w 
T.D. 1,070 ft., —— 85g-in. 
Marvel ou Co. 5 Government SE 28-27n-113w 
T.D. 1,045 ft., cemented 7-in. A. ie ft. 
Texas 1-I Government ... SW NW SW 27-27n-113 
Drilling 400 ft. 
Sweetwater County 


Gus _ Pongratz et al 1 Clark NW NE 22-19n-104w 
S.D. 5,005 ft., moving in heavier equipment, top red 
beds 4,955 ft. 


Red Rosa Corp. 1 Aspden NW SW NW 34-18n-103w 
Coring 5,656 ft. in top Embar. 
Vermilion Oil 2 Government SW SW SW 7-12n-99w 
. 3,535 ft. reaming to lower 8%-in. to bottom. 
Sinclair Wyoming T7-A SE NE NE 10-26n-90w 
7.2. © ft., made 953 bbl. in 24 hr.. of which 16 
hr. wae on gas lift, in preliminary test. 


oe County 


W. H. Connor 1 Sta NW 
T.D. 982 ft., top Mesias 951 ft., 
will shoot and test. 


MONTANA 


Montana production, all fields, 
556,892 bbl., a decrease of 30,239 bbl. as compared with 
August, as reported by the state Oil Conservation 
Board. Storage at the end of the month was 1,097,895 
bbl., a decrease of 165,719 bbl. Exports to Canada were 
132,662 bbl., a decrease of 11,147 bbl. as compared 
with August. 


SW NE 36-42n-61w 
36 ft. oil in hole, 


in September was 


Big Horn County 


Massey A * & Gas 1 Government. SE SW SE 11-2s-3le 
rie 900 ft. in Dakota sand, rigging = cable tools, 
slight ‘show water in sand at 1,895-1,900 f 


Blaine County 


Cherry Ridge Synd. 1 Hacbolt .NW NW SW 1-35n-20e 
Landed 10-in, at 1,220 ft. for formation shutoff. 


Carbon County 
Continental 1 Prigge, SE SE SE 33-9s-25e, Frannie 
field, was listed as a completion at 3,561%4 ft. in the 
Embar-Tensleep with an initial production of 124 bbl. 
in 24 hours on the pump. This is the first well in the 
Frannie field completed on the Montana side and it is 
located 2,000 ft. to the northwest of the nearest pro 


(Continued on Page 250) 
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NORTH CENTRAL TEXAS 





R. MARNE SANFORD 


South to Suburbs 


ICHITA FALLS, Tex., Nov. 11.—Two new deep- ished a test higher up in the Fort Worth basin and 
Wiime wildeat tests have been staked in the south- was moving in that rig as the week closed. 
-. part of the Fort Worth basin. This extends the 
intl drilling to within only 5 miles of the city of Hood County Test 
Fort Worth. Southwest of Fort Worth and in the extreme north- 
About 3 weeks ago Bruce Sullivan, Fort Worth, an- western corner of Hood County W. G. Martin, Dallas, 
nounced tentative location for a 6,500-ft. test just 5 has staked a 5,000-ft. wildcat on the F. W. Thormann 
miles north of the city. During the past week rig was land, F. F. Anderson Survey. The drill-site is in the 
being moved in for actual drilling early the coming east corner of a 128-acre tract in the 2,956-acre Thor- 
week. To extend the play even south of Fort Worth, mann ranch. It has already been spudded and plans 
a 5,000-ft. wildcat has been announced for northern call for a test of the Marble Falls or 5,000 ft., how- 
Hood County, some 40 miles southwest of the city. ever, it was indicated possibly an Ordovician test 
would result, The location is about 3 miles southeast 
of a test drilled in 1918 by Sinclair which went to 4,- 
810 ft. and was credited with several shows, In 1931 
A. G. McLarren drilled a test southwest of the present 
location and found showings of gas at about 2,500 ft. 





Bruce Sullivan’s wildcat north of the city is 1 W. C. 
Putnam, on a 200-acre tract in the Milley Gilbert 
Survey and on an 8,000-acre block out of which spreads 
have been taken by Stanolind, Magnolia, Sinclair, 
Texas Pacific, Seaboard, and the independent firm of 


Hill & Hill, Inc. Various geophysical methods of ex- Geunties 
ploration worked prior to the staking of the location Montague and Wise : 
place it on a definite high. E. Carlisle Norwood, The field discovery closest to Fort Worth is the 


Wichita Falls, who has the drilling contract, has fin- recent Hults-Owen strike in southwestern Montague 
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Zingery Oil Map Co.. Fort Worth 
J The Fort Worth basin play, started about 9 months ago, has steadily extended’ southward beyond the city of 
Fort Worth. A few of the more important wildcats in the southern part of the basin are listed, the numbers corre- 
sponding to those on the map. (1) Owen-Hults 1 Tucker. a new field discovery. (2) Hammond | Jester, deep active 
wildcat. (3) Walter Gant 1 Laird, indicated field opener, still testing. (4) Cranfill & Rogers 1 McKay. indicated field 
opener, testing. (5) Manahan Oil 1 Collier, Wade Survey. new active test. (6) Conkling 1 Hoofle, 3,500-ft. test, shut 
down at 3.410 ft. (7) Rathke Oil 1 Mosely, possible 4,500 -ft. discovery. (8) Amon G. Carter 1 Allen, deep test, drill- 
ing below 4,800 ft. (9) Leidecker 1 Keeling, deep wildcat, not yet started. (10) Montex Oil 1 Berry, new deep loca- 
tion. (11) Bruce Sullivan 1 Putnam, 6,500-ft. location, just north of Fort Worth. (12) Higginbotham 1 Gilbert, long 
active test, fishing at 4,809 ft. (13) W. G. Martin 1 Thormann, new 5,000-f. location. (14) Aztec Oil 1 Gal- 
lagher, 3,000-ft. test, shut down at 1,180 ft. 
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‘ Fort Worth Basin Play Pushed 


of City 


County some 50 miles to the northwest, and two long- 
testing wildcats are still attempting commercial com- 
pletion in the area between that field and the city. In 
extreme southwestern Montague County Walter Gant 
1 Laird, R. T. Millard Survey, 6% miles west of Sun- 
set, was recently plugged back to 6,591 ft. and during 
the week swabbed dry to bottom of hole, casing hav- 
ing been perforated from 5,775-90 ft. The operator was 
preparing to plug back further for another test. Sev- 
eral prospective zones of production were found in 
drilling through the Strawn, the section now being 
tested. 

About 3 miles southeast of the 1 Laird, Cranfill and 
Rogers are again attempting completion at their 1 
McKay, deep test in Section 8, Falls County School 
Lands Survey, about 2 miles west of Park Springs 
and in Wise County. Plug has been drilled from cas- 
ing at 5,795 ft. and hole is now bottomed at 5,864 ft. 
Shows of oil in the conglomerate from 5,813 to 5,850 
ft. will be tested. The top of the Caddo lime has 
been picked at 5,580 ft. Work has been delayed on 
this test due to a side-tracking job which resulted 
when tools were lost in the hole several weeks ago. 

Spudding is scheduled early the coming week for 
the recently staked location in northeastern Wise 
County. It is Manahan Oil 1 E. R. Collier, center of 
the J. M. Wade Survey. Contract depth is 6,000 ft. 


New Wildcats in Archer 


A new 5,000-ft. wildcat has been located in eastern 
Archer County by W. B. Omohundro, Wichita Falls, It 
is 1 William Coleman, 467 ft. from the north and west 
lines of Block 52, L. Pennington Survey, one mile 
north of the town of Scotland. The test is on a re- 
cently acquired block of acreage and is located 4% 
miles east and slightly south of the new Caddo lime 
field discovered about 2 months ago by Shell Oil Co., 
Inc. on the Coleman lands. 


As a %-mile northwest outpost to the Coleman field, 
Southern Petroleum Exploration, Inc., has staked its 
1 Coleman, It will be a 5,100-ft. test located 330 ft. 
from the north line of Lot 4, and 330 ft. west of the 
railroad, Block 73, A.T.N.C.L. Survey. 


NORTH TEXAS COMPLETIONS 


Archer County 
Hull-Silk field: Cox & Hamon 4 Nichols, 640 bbl., 4,- 
361-4,425 ft. 


Helmerich & Payne 4 Moss, 1,080 bbl., 4,305-26 f 
en Prod. 2 Anderson uO”, 1,01 9 bbl., 4,389- 
— field: Craig & Wilson 1 Abercrombie, dry at 


6 
vi ogtsberger field: Gant 1 Vogtsberger, 795 bbl., 4,644- 


Clay County 
Thornberry field: Akin 2 Glasgow, 30 bbl., 1,255-58 ft. 
Fox 1 Dunn, dry at 1,803 ft. 
Gorman 2 Taylor, dry at 315 ft. 
Johnson 1 Taylor, dry at 1,355 ft. 
Sussex Oil 15 Glasgow, 30 bbl., 1,057-73 ft. 
Sussex Oil 16 Gear. 40 bbi., 1,059-76 ft. 
Wildcat: Horton & iggins and Phillips 1 Howard, 
aes é T. J. Belcher Sur., 133 bbl., pumping, 5,- 
| 2. 


Cooke County 
= po field: Dickson Oil 6 Lynn, 156 bbl., 1,085-1,198 


Dickson Oil 7 Lynn, 140 bbl., 1,085-96 ft. 

Dickson Oil 17 Lynn, 148 bbl., 1,064-72 ft. 

Dodson & Powell 1 Rosson, 45 bbl., 1 ,098-1,107 ft. 

Dodson & Powell 2 Rosson, 48 bb e 1,056-68 ft. 
Voth field: Humble 7 Hellman, 375 bbl. 1,280-1,302 ft. 
Walnut Bend field: Magnolia 9 Ramsey, 649 bbl., 4,654 


90 ft. 
Muenster field: Texas 2 Johnson, ay ae 1,215 ft. 
Texas 23 Truebenbach, 4 bbl., 
Trumpter Oil 6 Stacey, 32 bb. 740-750 ft. 
Wichita County 
see t - one Chambers Simmons 1 Chenault, dry 
at 3, 
Gutzler 7 Jennie, dry at 282 ft. 
Underwood Oil 1 Cooper, dry at 1,352 
Electra field: Hammon 3 Womack, 8 bbl 1,343-54 ft. 
K.M.A. field: Hammon, Hanlon & Buchanan 31 Fas- 
sett-Tuttle, 588 bbl., 3,807-76 f 
Maro Oil 2 Barton, 904 bbl., 3.7363, 870 ft. 
F. W. Merrick 7 Jones, 837 bbl., 4,020.85 ft. 
Shell "12 Griffin, 624 bbl., 3,740-3,805 f 
Sunray Oil 2 Denny, 561 "bBh 3830-65 f 
Tide Water 21 Ferguson, 353 bbl., 3790-3, 840 ft. 
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REPAIR 





both sent 


FREE 


I if you mail the coupon 


Here are TWO handy helps that every engineer and 
mechanic should have, and which are available with- 
out charge to the readers of this magazine. 


1—A durable metal protractor, with black letters 
on a white background for greatest legibility, with 
angles reading in both directions, and with an inch 
scale on the straight side. 


2—The 40-page Smooth-On Handbook, with simple 
instructions for time-saving, labor-saving and 
money-saving repairs to equipment all over the 
plant. Illustrated by 170 diagrams. 


The instructions in this handbook are based on the 
experience of thousands of engineers, and include 
much information not to be found in any other pub- 
lication. Some of the subjects covered: 

How to seal cracks in casings or shells of heat ex- 


changers, pumps, condensers, evaporators, tanks, en- 
gines, valves, etc. 


How to stop leaks at seams, bolts, rivets, threaded or 
flanged joints, etc. 
How to tighten loose parts of apparatus, fixtures, etc. 


How to waterproof concrete, brick or stone floors, 
walls, cisterns, etc. 


How to improve the appearance of rough or blem- 
ished machinery bases and other castings. 


How to make up leak-proof pipe joints. 


Send the coupon TODAY to be sure 
to receive the free protractor and re- 
pair handbook before the supply is 
exhausted. 


SMOOTH-ON MEG. CO., 
Dept. 66, 570 Communipaw Ave., 
Jersey Gity, N. J. 


Get Smooth-On No. Please send the protractor and the 


1 in 7-0z., 1-Ib. of SMOOTH-ONN HANDBOOK. 
5-lb. can, or in 25-Ib. 

or 100-lb. keg from 

your dealer, or if 

souneure from us. 

or your protection, 

insist on SMOOTH. “@4ress 

ON, used by engi- 
neers and repair men 
since 1895. 


Do it with 
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Tide Water 12 Mangold, 528 bbl., 3,728-3,800 ft. 
Venmex Oil 14 State, 808 bbl., 3,675-3,804 ft. 


Wilbarger County 


seems oe one & Cochran 8 Waggoner, 8 bbl., 
ft 


,026-64 
Young County 


Olney field: Bohner & Watson 12 Prideaux, 10 bbl., 
538-575 ft. 

Burns 1 Rogers, 76 bbl., 868-877 ft. 
Burns 2 Rogers, 71 bbl., 865-880 ft. 
Duvall 1 Choate, dry at 605 ft. 
T. A. Jirik 4 Huebener, 10 bbl., 1,080-95 ft. 
C. B. King 8 Dailey, dry at 575 ft. 
B. T. Myers 2 Calvin, dry at 678 ft. 
Nunnelee 1 Brashear, dry at 2,754 ft. 
W. F. Palmer 11 Campbell, dry at 1,005 ft. 
W. F. Palmer 1 Campbell, dry at 1,003 ft. 
W. F. Palmer 1 Morgan, 50 bbl., 955-961 ft. 
Watson 1 Terrell, dry at 700 ft. 
Weir 1 Routen, dry at 756 ft. 
Wise & Jackson 4 Cullers, 4 bbl., 586-604 f 

Graham field: L. C. Lawler 1 Schlitter, 3,950 bbl., 3,- 


739-64 ft. 
sewell field: H. Zweifel 2 Martin, 892 bbl., 3,945-86 ft. 


NORTE TEXAS DRILLING REPORT 


Archer County 

Adams Oil & Gas 1 Turbeville, Lot 39, J.C.S.L. Sur., 
5,00U0-ft. test, drilling 1,800 tt. 

Walter Gant 1 Hunter, SE NW Sec. 7, BIk. 1, H.&T.C. 
Sur., 5,300-ft. Caddo lime test, location, 

Jack Kadane 1 Griffin, SW SE BIk. 13, P.P.C.S.L. 
Sur., 4,500-ft. test, 14% mi. E Griffin field, S.D. 4,522 
ft. 

Baylor County 
Rogers & Lanfair 1 Howe, J. Lowe Sur., Abst. 572, 
S.D. 2,215 ft 
Clay County 
Norwood 1 Shipley, Blk. 29, Madison C.S.L. Sur., 
5,066 ft., drilling 5,986 ft. 


Cooke County 


Sam Seagraves, SE cor. O. M. Gray 
near Hood, 2,200-ft. test, Ordovician, 


Eg. ©. 
deepening below 


Dick Eubank 1 
Sur., Abst. 415, 
location. 

Denton County 


Amon G, Carter 1 W. P. and A. P. Allen, S. Westbrook 
Sur., drilling 4,810 ft. 
y Bros. 1 Knox, R. Howard Sur., Abst. 542, old 
. 1,357 ft., show oil 1,467-93 ft., set 6%-in. at 1,- 
465 ft., drilled plug, show oil and gas, testing. 


Grayson County 


Texas Co. 1 Hutchinson, Samuel Stewart Sur., north- 
east corner of county, 7,500-ft. test, drilling 3,650 ft. 


Hood County 


W. G. Martin 1 W. F. Thormann, E cor. of 2,956-acre 
ranch, F. F. Anderson Sur., 5,000-ft. test, location. 
Aztec Oil 1 Gallagher, SW SE Robert Alway Sur., 3,- 

000-ft. test, T.D. 1,180 ft. 


Jack County 


Continental 1 Robertson, M. J. Swan Sur., Abst. 1650. 
T.D. 4,920 ft., rigging up rotary. 

R. A, Conkling 1 M. Hoofle, A. James Sur., Abst. 
3 mi. S of Antelope, 3,500-ft. test, S.D. 3,410 ft. 

Rathke Oil 1 Moseley, J. Harrison Sur., Abst. 259, 65¢- 
in. at 4,465 ft., show gas 4,498-4,500 tt., waiting on 
title trouble. 

Hanlon-Buchanan 1 Smith, NW cor. Smith tract in 
S. H. Tilgham Sur., 8 mi. SW Jacksboro, 3,150-ft. 
test, drilling 2,550 ft. 

K. N. Davies 1 Jones, NW cor, E% Sec, 2555, T.E.&L. 
Sur., 1 mi, SE Perrin, 2,500-ft. test, derrick. 

Steed & Wilson 1 M. L. Barrey, SW part of S.F.I.W. 
Sur., Abst. 1562, 3,200-ft. test to Bryson sand, loca- 
tion. 


318, 


Montague County 


Walter Gant 1 Will Laird, R. T. Millard Sur., Abst. 
470, 7 mi. W of Sunset, 6%-in. casing at 6,641 ft., 
T.D. 6,651 ft., perf. casing 5,775-5,860 ft., swbd. dry, 
prep. P.B. again and reperforate casing. 

Seitz, Comegys & Seitz 1 oe ie B.B.B.&C. Sur., 10 
= S of St. Jo S.D.O. 6,939 ft. 

Hunter 1 Fatheree, 9 S. Gilliland Sur., 3 mi, W 
Y. incls Bend, 6,000-ft. test, spudding. 

Benson & Benson 1 Joe Benton Abel A. Lewis Sur., 2 
mi. SE of Ringgold field, drilling 1,000 ft 

J. G. Hammond 1 Jester, 84- -acre tract in E. Wingate 
Sur., Abst. 835, 2 mi. Ww Mallard, 6,500-ft. test, drill- 
ing 150 ft. 

Parker County 

Higginbotham 1 Gilbert, T.&P. Sur., 
4,800 ft., fishing. 

Tarrant County 


Bruce Sullivan 1 W. C. Putnam, 200-acre tract in Mil- 
ley Gilbert Sur., 6,500-ft. test, prep. spud. 


Wilbarger County 


Charles Barnes and R. A. Andrews 1 oe. NE Sec. 
97, Blk. 14, H.&T.C. Sur., 10-in, at 75 f 


Wise County 


Cranfill & Rogers 1 McKay, Sec. 8, Falls C.S.L. Sur., 
7-in, at 5,796 ft., coring pay 5,797-5,858 ft., prep. test. 


Young County 


Ben H. Rankin 1 Marry Logan, SW part Blk. 2, J. W. 
Doty Sur., 8 mi. NE Graham, 2 mi. W Nelson field. 
small showing oil 3,575-3,600 ft., 5%-in. 3,565 ft., 
drilling plug and bailed dry, drilling 3,608 ft. 


WEST CENTRAL TEXAS 


FORT WORTH, Tex., Nov. 11.—Jones County’s new 
Palo Pinto lime field just 1% miles north of the Avoca 
field remained a center of attention for another week 
in the West Central Texas district. The southeast offset 
to the discovery well. which was 1 Seth, located in 
SE SE SE Section 181, B.B.B.&C. Survey, has been 
gaged, It is King Oil 1 Olson, NW NW NE Section 
189, B.B.B.&C. Survey. The new well made 278 bbl. 
daily, naturally, from the Palo Pinto lime saturation 
from 3,210-14 ft. 


Abst. 1958, T.D. 


As a north offset to this completion and as an east 
offset to the discovery, King Oil 1 Almquist is being 
drilled below 1,500 ft. A south offset to the discovery 
Ungren & Frazier and J. K. West 1 Carlton, has spudded 
and is drilling below surface casing. It is not definitely 
known whether the new area will be considered a north 
extension to the Avoca field or whether it will be a 
new field. There are not any condemning dry holes 
between the field and the new area, however, there 
are several failures on the extreme west edge of the 
Avoca field. 

Between the new Seth area and the Nowles field to 
the northwest, drilling is scheduled to begin at L. y. 
Pearson 1 Carlton, a wildcat in SE SE SE 
Block 5, H.&T.C. Survey. 


Eastland County 


The Caddo lime Dobbs field (sometimes called South 
Carbon) in Eastland County and just south of the town 
of Carbon, discovered last year by Dobbs Oil and 
greatly stimulated by the recent completion of Mahaney 
1 Jackson, is being given another producer. The new 
completion is J. O. Fox 1 J. H. Vaughn, just northeast 
of the Mahaney well. No. 1 Vaughn topped the Caddo 
lime at 2,570 ft. and penetrated 4 ft. to 2,574 ft. where 
7-in. casing was cemented. It will be drilled in early 
the coming week. The activity in this field has greatly 
stimulated general work in Eastland County, there being 
heretofore, nc major Caddo lime field in the immediate 
vicinity of the town of Carbon. 


Section 1, 
Surface casing has been set. 


Brown County 


A new shallow field was opened in Brown County 
during the week, it being the Hogan & Stewart 1 J. H. 
Perry. The well gaged 8 bbl. daily from a shallow sand 
found from 901 to 904 ft. The field discovery is located 
1,500 ft. from the north and 1,000 ft. from the west 
lines of Section 1, Block 1, E.T.R.R. Survey. 


WEST CENTRAL TEXAS COMPLETIONS 
Brown County 


Wildcat: Whitesides 1 Carl Dickson, J. Grant Sur, 136, 
dry at 1,040 ft. 
Callahan County 


Callahan field: Johnson 3 Hickman, dry at 500 ft. 
Hatchell field: F. J. Borman 2 Jennie Harris, dry at 
449 ft. 
Coleman County 


Overall field: Anzac Oil 20 Overall, 34 bbl., Fy 299-2,302 ft. 
Novice field: States Oil 5 Morris, 152 bbl., 3,565-98 ft. 
Anzac Oil 2-C Morris, 203 bbl., 2,165-83 ft. 
Goldsboro field: North-South Oil 2 Mathews, 
3,819-46 ft. 


50 bbl., 


Comanche County 


Wildcat: Lone Star 1 Watkins, Sec. 30, Blk. B, B.B.B.&C. 
Sur., top Caddo 2,532 ft., Marble Falls 2,789 ft., 
943,000 cu. ft. gas, 2,851-60 ft. after 2,000 gal. acid. 


Eastland County 
Semiwildcat: Smart & Brooks 1 Larkin, dry at 3,165 ft. 
Haskell County 


Wildcat: Bradford & Robertson 1 Coody, H. Haggard 
Sur., dry at 3,502 ft. 


Jones County 


Lewis field: Falls Refg. 3 Robinson, 306 bbl., 

acid, 1,875-82 ft. 
Sandy ek Oil 12 Steffins, 140 bbl., 

1,878-97 f 

Reid field: F. a. Farrell 2 Kohler, dry at 3,952 ft. 

Noodle Creek field: J. D. Sandifer 1 Wienke, 40 bbl., 
2,584-87 ft. . 

Avoca (North Extension) field: King Oil 1 Seth, 250 
bbl., 3,203-14 ft. 

Wildcat: Bourban Royalty 1 Young, H. Millars Sur. 2 
dry at 1,963 ft. 

Semiproven: T. D. Humphreys 3 Tripplett, 298 bbl., 


2,465-76 ft. 
Shackelford County 


Roark 1 Davis, SE SW Sec. 

.&P. Sur., dry at 1,165 ft. 

sas ¥: Roeser- Pendleton, Inc., and Continental 38- 
5 Cook, dry at 1,402 ft. 

Bluff f* Creek field: C. J. Kleiner 1-C Morris, 


15,000 gal. 


30-qt. shot, 


Wildcat: 36, Blk. 12, 
T.&P 


25 bbl., 


Stephens County 


Stribling field: Horwitz & Oldom 3 Maury, 
4,181-4,200 ft. 


180 bbl., 


WEST CENTRAL TEXAS DRILLING REPORT 
Callahan County 
Rhodes Drilling Co. 1 N. M. George, NW Sec. 79, 
O.A.L. Sur., 4 mi. E Baird, 2,700-ft. test, prepare 
to spud, last report. 
Comanche County 
Campbell 1 Stark, SW part of Asa Hoxey Sur., 
725 ft., last report. 
Concho County 


Natural Resources 1 Armor, Sec. 105, T.&N.O. Sur., 5 
mi. NE of Eden, prepare to resume drilling at 1, 565 
ft., contract depth 3,250 ft., to Ellenburger lime, 
C.0. to old T.D., prepare resume drilling. 

Fisher County 

F. A. Stephenson 1 Maberry, SE SW Sec. 56, Blk. 1, 
H.T.&B. Sur., 3,400-ft. test, cored 3,285-3,302 ft., re- 
covered sand ‘showing oil, set casing, drilled plug, 800 
ft. oil in hole, 5%-in, at 3,271 ft., swabbing and flow- 
ing by heads 3,202 ft., S.D; 3, 312 ft. 

(Continued on Page 252) 
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TEXAS GULF COAST 





By 
NEIL WILLIAMS 


OUSTON, Tex., Nov. 11.—Interest along the Texas 
H Gulf Coast district centered on the Fishers Reef 
prospect offshore from Chambers County, in Galveston 
Bay, where preparations were being made to test 
Humble Oil & Refining 2-C-46 State. The hole is bot- 
tomed at 9,005 ft., and 7-in. casing was cemented on 
bottom following an electrical survey which showed 
favorable indications. The Frio formation was topped 
at 7.565 ft. and sand and shale showing oil and gas 
were logged at intervals from 8,712-62 ft. and at 
8.925-95 ft. This prospect is located approximately 7 
miles north of the Red Fish Reef prospect, and the 
present well is the fourth test to be drilled, being 
located about 1 mile north of Standard Oil Co. of 
Texas 1-66 State, and northwest of Humble 45-C State, 
both of which were drilled below 9,100 ft. The present 
well has checked considerably higher than these dry 
holes, and prospect of opening a field is encouraging. 

In the Red Fish Reef area, and located about 1 mile 
southwest of the discovery well, Humble 3-A-246 is 
coring in shale below 10,163 ft. Sand showing gas was 
cored at 10,004-19 ft. and at 10,027-37 ft., while 5 ft. 
of sand showing oil and gas was recovered in a core 
at 10,113-23 ft. Ten feet of gas sand was recovered 
at 10,123-33 ft. The discovery well, Humble 1-A-247, 
was completed as a distillate producer in sand at 
8.814-16 ft., while the company’s 2-A-246 State was 
completed in sand at 9,441-55 ft. 

In the northern part of the Ogburn field, and about 
1,200 ft. west of Goldston 1 Josey, L. M. Josey 1 Josey 
fee is bottomed at 7,250 ft., and 5%-in. casing was 
cemented at 7,190 ft., preparatory to testing. Sand 
showing gas with a distillate odor and salty taste was 
cored at 6,615-70 ft., and sand showing gas was cored 
at intervals from 6,900-35 ft. A third sand was cored 
at intervals from 7,004-29 ft., of which 7 ft. was sand 
an oil odor. 


Dyersdale Field 


Two more producers were expected to be added to 
the rapidly expanding Dyersdale field, Harris County, 
as production tests were under way. H. C. Cockburn 8 
Burkitt, about 800 ft. east of production, is bottomed 
at 4,101 ft., and 5%4-in. casing was cemented on bot- 
An electrical survey showed oil sand at 4,066-80 
ft., and salt-water sand at 4,081-98 ft. J. M. English 
1 West, north of production, is bottomed at 4,081 ft. 
with 5%-in. casing cemented on bottom. Approximate- 
ly 6 ft. of sand was reported cored which indicates 
that the well is located near the edge of the structure. 


The 8,500-ft. sand in the Rowan field, Brazoria 
County, was defined to the west by Texas Gulf Pro- 
ducing Co. 1 Hiram Moore, which is drilling ahead for 
the 8,900-ft. gas after a drill-stem test at 8,562-71 ft., re- 
covered 540 ft. of salt water. This is the first well in 
the field to miss the 8,500-ft. pay which is the dis- 
covery sand. Rowan & Nichols et al 1 Bradbury, an 
outpost on the southeast side of the field, reperforated 
casing at 8,969-74 ft., and the well is flowing at the 
rate of 8 bbl. of fluid per hour through a %-in. choke 
of which 5 bbl. is distillate and 3 bbl. salt water. 
Tubing pressure was 1,700 lb. The field was extended 
to the northwest by Humble Oil & Refining Co. 1 
Hubbard which is flowing 176 bbl. per day through 
a %-in. choke. Tubing pressure was 1,825 lb., and 
casing pressure 1,525 lb. The hole is bottomed at 
8,565 ft., and the well was completed with 5%-in. 
casing cemented at 8,531 ft. 


with 


tom. 


West Ranch Field 


Magnolia 105-A West Ranch, reported the previous 
week as opening production from a new sand in the 
West Ranch field, Jackson County, is being recompleted 
in the same sand section after the well flowed 198 
bbl. of fluid per day through a %-in. choke of which 
75 per cent was salt water and the balance oil. Tubing 
pressure was 550 Ib., and casing pressure 375 lb. The 
perforations were cemented off, and the well is being 
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Fishers Reef Offshore Test Is 
Showing Oil and Gas in Frio 


recompleted after a drill-stem test in the same section 
recovered 2,000 ft. of pipe-line oil and tested 95-lb. 
working pressure. 


In the West Ranch field, Jackson County, Welling- 
ton Oil Co. 1-A L. Ranch, cored sand and shale with 
an oil odor at intervals in a new horizon at 5,722-37 ft.. 
and a drill-stem testing was being made at the close 
of the week. The successful completion in this horizon 
would open the fourth sand for the field. The well 
is located northeast of 4 L. Ranch in Lot 160 of the 
La Ward subdivision. 


Sugar Valley Test 


In the Sugar Valley area, Matagorda County, Hel- 
merich & Payne 1 Herman was drilled to the con- 
tract depth of 9,502 ft., and the hole has been plugged 
back to 7,336 ft. preparatory to sidetracking and re- 
coring a sand and shale section which is reported 
to have carried favorable oil and gas showings. The 
well has been “tight,” and details of the core record 
were not available. In the same area and located in 
the Freeman Pettus Survey, Ohio Oil Co. 1 Blackburn 
is drilling in sandy lime below 8,360 ft. A 15-minute 
drill-stem test below 8,200,ft. is reported to have re- 
covered a slight amount of oil and gas-cut Grilling mud. 
This area is located about 6 miles east of the Bay City 
field, and the area has been worked extensively with 
geophysical instruments. 


In the Sheridan field, Colorado County, Shell Oil 
Co., Inc., 3 Plow Realty Co., 1,500 ft. northeast of 
the discovery well, is bottomed at 8,208 ft., and a 
drill-stem test was being made after sand with gas 
odor was cored at 8,193-98 ft. A previous test at 
8,139-52 ft., tested 380 lb. working pressure and re- 
covered 364 ft. of gas and oil-cut mud with a slight 
brackish taste. 

Location for a Wilcox test was announced for Fayette 
County by C. C. Garvey for 1 Antoine Meyer, 3 miles 
northeast of Fayetteville in the James Murphy Survey. 


TEXAS GULF COAST COMPLETIONS 


Brazoria County 
West Columbia field: Texas 17 Phillips, 136 bbl., %- 
in. choke, top sand 5,680 ft., T.D. ,704 ft. 
Chambers County 
Anahuac field: Gulf 14 Wilcox, 795 bbl., %4-in. choke, 
perf. casing 7,024-33 ft., T.D. 7,044 ft. 
Humble 50 Middleton, 716 bbl., %4-in. choke, T.D. 
7,227 ft. 
Fort Bend County 
Blue Ridge field: R. L. Prod. Co. 3 Luscher, 205 bbl., 
¥%-in. choke, top sand 4,022 ft., T.D. 4,051 ft. 
Harris County 
Humble field: Wilson 2 Holmes, 132 bbl., 
top sand 1,109 ft., T.D. 1,127 


ft. 
Tomball field: Humble 4 Schultz, 33 bbl., 
top sand 5,589% ft., T.D. 5,59 2 ft. 


Jackson County 


Lolita field: Magnolia 3 Ragen! 41 bbl., 7 ae 7/64- 
in. choke, perf. casing 5,921-32 ft., T.D. 6,406 ft. 
oy 4 Hinshaw, 127 bbl., 7/64-in. ‘an TD. 

y c 


Magnolia 6 Mitchell, 18 bbl., 3 hr., 7/64-in. choke, 
sand 5,923-27 ft., "TD. 5,929 ft. 


pumping, 
%-in. choke, 


or of Kansas 1 Willo zhby, 151 La a 
hoke, perf. casing 5,926-30 'D. 5,9: 
West Ranch field: Magnolia 2 Sunes, 184 bbl, “8 hr., 


¥%-in. choke, T.D. 5,768 ft. 
Jefferson County 
Lovells Lake field: Humble 2 Beaumont Launch oe 
173 Rt ¥%-in. choke, top sand 7,793 ft., T.D 
Humble 3 Turner, dry, T.D. 7,776 ft. 
Liberty County 
Hull nit Pe & 1 Phoenix, top sand 9,635 ft., dry, 
Esperson oie: General Crude 15-B Esperson, 383 
bbl., %-in. choke, perf. casing 6,420-50 ft., T.D. 
6,504 ft. 
Orange County 


Port Neches field: Phillips 3 Lutcher Stark, 197 bbl., 
¥%-in. choke, perf. casing 2,954-58 ft., T.D. 6,126 ft. 


Tyler County 


Joe’s Lake field: Republic 45 Hurd, 240 bbl., %-in. 
choke, top sand 7,690 ft., T.D. 7,710 ‘ft. 
Wharton Gute 
¥%-in. 


Magnet field: Humble 28 Cockburn, 227 bbl., 
choke, top sand 5,529 ft., T.D. 5,542 ft. 





%-in. choke, 
%- in. choke, top sand 


Withers field: F. W. ciowt 107 bbl., 
top sand 5,505 ft., T.D. 5,531 ft. 

Texas 62-B Pierce, 60 bbl” 
5,520 ft., T.D. 5,54 3 ft. 


TEXAS GULF COAST DRILLING REPORTS 
Brazoria County 
Skelly 1 MacDonald, SE of Pledger field, S.D. 8,115 ft. 
Colorado County 
W. R. Davis 1-A L. E. Brownson, E. S. Wooley Sur., 


S.D. 8,941 ft. 
Galveston County 


et 3 2 toaan, Alta Loma field, coring shale and 
ime t 
Stanolind 1 om, Alta Loma field, drilling shale and 


lime 9,340 f 
Jetferson County 


British American > "eames Co. 1-72 State, drill stem 
stuck, T.D. 7,451 


in County 


Superior 1 T. A. McWhorter, T. J. Nichols Sur., cored 
salt water in Cockfield sand 5,131 ft., drilling shale 


5,527 ft 
San Jacinto County 


McDannald Oil Co. 1 Coline Oil Co., Cold : te area, 
James Rankin Sur., drilling shale 6,600 ft. 


East Texas Fields 


(Continued from Page 233) 


Henderson County 


L. A. Demer 1 E. F, Bain, 104-acre tract in John Duncan 
Sur., 3% mi. N Bazzette, Woodbine test. 


Hopkins County 


L. A. Rankin 1 Chapman, Francis Hopkins Sur., pre- 
paring deepen from 3,934 to 6,000 ft., moving in rig 


Kaufman County 


T. G. Shaw, trustee, 1 Agnes Wynne, B. S. Newman 
Sur., 8 mi. E Kaufman, lower Trinity test, base 
Massive 6,255 ft., T.D. 6,454 ft., cleaning out to 5,000 
ft., conditioning ‘hole to’ resume drilling, cleaned out 


to 3,100 ft. 
Lamar County 


T. M. Parmly 1 C. H. Townsend, J. S. Porter Sur., 
mi. N Chicolo, drilling 1,402 ft. 


Leon County 


H. W. Hawker 1 C. H. Mills, M. Copeland Sur., 2% mi. 
E of Normangee, S.D. 4,365 ft. (corrected depth). 


Limestone County 
ah Day and Gulf Oil 1 F. Bevill, J. H. 





1% 


Murra 
W Horn Hill, Travis Peak 4,892 e., SD. $037 
ft., prepare test, 


McLennan County 
Rush & Sanders 1 McBride, 47-acre tract in A. R. Valdez 
Sur., S.D. 820 ft. 
E. P. Campbell 1 Stewart, S. Burton Sur., 5 mi. N Waco, 


S.D 
Red River County 


J. F. Morrissey 1 Tyler, James ee. om. 3% mi. SE 
of Bogata, 5,000-ft. test, S.D. 2,3! 


i ~tonog 


Bobby Manziel 1 F. M. Morrison, James Pollock Sur., 
4 mi. N Hawkins, 10-in. at 100 ft., top Woodbine sand 
at 4,902 ft., T.D. 4, _ , saturated from 4 ,902-20 ft., 
well checks 300 ft. h, 5%-in. at 4,898 ft., 15 bbl. of 

poe pat oil tnd on initial tests, PB. 4,894 ft. 
drilled out to 4,908 ft., let stand 12 hr. and salt 
water rose 800 ft. in hole, drilled out to 4,925 ft. and 
made 85 per cent water and 15 per cent oil, water 
per ccming from upper part of pay level, still 
testing 


EAST CENTRAL TEXAS COMPLETIONS 


Anderson County 


ee | Lake field: Alex pencnin 1 Williams, 34 bbl, 
0/64-in. choke, 5,209-93 


Ellis ~All 
Wildcat: W. E, Butler 1 Simms, 
mi, W Bristol, .. base Austin 
1,055 ft., top Buda 1,885 ft. 
Del Rio 1,938 ft., Georgetown lime 1,988 ft. 
Georgetown lime 2,403 ft., top Paluxy oes tt 


De La Pena Sur., 1 


Glen Rose 2,787 ft., anhydrite 3,331 ft., base , 
vee hk 3,383 ft., Travis Peak 3,770 ft., dry at 
A a) . 


Freestone County 


Cayuga, field: Tide Water-Seaboard 2 3, Moody, 199 bbl. 
%-in. choke, 3.936-58 ft., 4,003-06 ft., and 4,015-24 


ft., casing perf, 
Rusk County 


Wildcat: R. T. Myers 1 Buckner, D. Warren Sur., 3 
mi. NE Reklaw. top Pecan’ Gap 3,180-3,565 ft., 
Austin chalk 3,966-4,168 ft., Wocdbine sand 4,150- 
60 ft., Georgetown lime 4,310-16 ft., dry at 4,335 ft. 


Titus County 


Talco zoe - B. Hinton 2 Robertson, 60 bbl., pump- 
ng in tubing, 4,306-24 ft. 
——- 7 “hr, eubh 73 'bbl., pumping, 5 hr., 4,279- 
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HOW TO GET Td Keontes 
OUT of YOUR BRAKE LININGS! 


BRAKING pressure is not the same at each point 
on the band. To meet this problem, Emsco “En- 
dineered” Rotary Sets deliver a combination of 
braking action. Where pressures are lighter, the 
Moulded blocks deliver abrasive action that pre- 
vents scoring. Where pressures are heavier, 
Woven is applied and delivers safe, smooth cer- 
tain stopping. BOTH braking elements are spe- 
cially developed to work in combination . . 
Woven + Moulded = “ENGINEERED.” 


- popregere taper to — 


For the best Woven or the best Moulded, or a combination 
of the two - - - Buy Emsco. 


EMSCO > Engineered 


Rotary Brake Lining Sets 


EMSCO ASBESTOS CO. + DOWNEY, CALIF 





“PRE-SOLD”, 


MANILA 


OIL FIELD 





For Month In- Month Out Service 


USE MacCLATCHIE 


“ATR FLOTE” 


MUD PUMP VALVES 


in air chamber that increases buoyancy 
- » cuts fluid slippage . . . reduces im- 
pact ... and gives more efficient valve 
action, MacClatchie “Airflote’ Pump 
Valves insure superior performance and 
longer life under the toughest pumping 
conditions. Replaceable bodies, reversible 
inserts and everlasting stem caps give true 
MacClatchie economy. 





MacClatchie “Streamlined” Pump 
Valves give you high quality at 
lowest cost! Of solid one-piece con- 
struction, they're streamlined at 
every point to assure 
fluid flow. Valve Seats (interchange- 
able with “Airflotes”) have 20% to 
100% 











against cutting out the pump. See our 
representative or write direct to factory 
for details on this guarantee. 


WACCLATOHTE WAVE EUCTERIMG (8 
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GROOVER & ROSE, Albany, Tex. 
have spudded for Danciger Oil & 
Refineries, Fort Worth, a new test 
in the recently opened McElreath 
field in Eastland County. The test is 
1 Abbott, Section 103, Block 3, 
H.&T.C. Survey. It is 2,000 ft. south 
of the discovery well which was 
completed from the Caddo lime at 
2,963-3,035 ft. In southwestern Jones 
County, to the north and west, the 
contractors are drilling below 300 ft. 
at another recently started test for 
Danciger Oil & Refineries, Inc. It is 
1 Nelson, Godwin Subdivision 82, De 
Witt County School Lands Survey, 3 
miles northwest of the Akard field. 


WALTER GANT, contractor and 
operator of Ardmore, Okla., together 
with Barney Feagin, is digging pits 
for a new outpost test to the recent- 
ly opened Vogtsberger field in north- 
eastern Archer County, North Texas. 
The test is 1 Hunter & Hancock, Sec- 
tion 7, Block 1, H.&T.C. Survey, a 
5,300-ft. test located about a mile 
southeast of the field. Production in 
the area is obtained from a Strawn 
sand at about 4,680 ft. Gant will drill 
the well with his own rig. 


W. B. OMOHUNDRO, Wichita 
Falls, Tex., producer and contractor, 
is preparing to start a wildcat test 
in eastern Archer County, North 
Texas. It will be the operator’s 1 Wil- 
liam Coleman, 467 ft. from the north 
and west lines of Block 52, L. Pen- 
nington Survey, about a mile north 
of the town of Scotland and on a 
block recently taken from Wayne 
King, of Wichita Falls. The location 
is about 4% miles east and slightly 
south of the Coleman field, opened 
several weeks ago from the Caddo 
lime by Shell Oil Co., Inc. 


SUMMITT Drilling Co. 1s prepar- 
ing to make another completion at- 
tempt at a wildcat being drilled for 
Cranfill & Rogers in northwestern 
Wise County, North Texas. It is 1 
McKay, Section 8, Falls County 
School Lands Survey, 2 miles west 
of Park Springs. Production was in- 
dicated and it was hailed as a field 
discovery several weeks ago. Fow- 
ever, tools were lost in the hole and 
a sidetracking job resulted which 
has delayed proceedings until this 
date. The total depth is now 5,864 
ft., bottomed in a new hole, and cas- 
ing has been cemented at 5,796 ft. 


BIG WEST Drilling Co., Dallas, 
Tex., is drilling the J. D. Caruthers. 
Tr. 1 Simmons, an important deep 
test in the Lisbon field of Claiborne 


= s/f 
ve FELT A 


Parish, Louisiana. The test has en- 
countered several sands in the 
Travis Peak and Cotton Valley for- 
mations which show production 
possibilities. 


CROW Drilling Co., Shreveport, 
La., has the contract for the J. W. 
Love et al 1 Eddy unit, a south edge 
test in Buckner, Lafayette County, 
Arkansas. 


PENROD Drilling Co., Dallas, Tex., 
is drilling the H. L. Hunt 1 Pardee, 
a wildcat located north of the Cotton 
Valley field, Webster Parish, North 
Louisiana. 


HAWKINS & HOWELL are drill- 
ing the British American Oil Pro- 
ducing Co. 1 Houston estate, a 
Sharkey County wildcat in Missis- 
sippi, where a show of oil was en- 
countered at 3,283-84 ft. 


PARKER Drilling Co., Tulsa, has 
the contract on a 9,000-ft. wildcat in 
Warren County, Mississippi, drilling 
for Magnolia Petroleum Co. and Ex- 
change Oil Co. 


HOUSH & THOMPSON Drilling Co., 
Houston, Tex., received contract from 
Williams and King of New Orleans for 
a projected 9,500-ft. test to be drilled 
on the Sorrento dome in Ascension 
Parish, coastal Louisiana. Material is 
being moved to the location and the 
well is scheduled to he spudded within 
the next few weeks. 


W. M. McKNAB, Winfield, Kans., 
contractor and operator, was making 
hole below 3,000 ft. at Roy Starr 
Oil & Gas Co. 1 Minet, SW SW 15- 
25-17w, wildcat northeast of the Mc- 
Carty pool, Edwards County, Kansas. 


W. W. W. Drilling Co., Wichita, 
Kans., started work at Alva Billings 
1 Ryan, E% NE SE 27-8s-32w,. wild- 
cat in Thomas County, Kansas. Lo- 
cation is 40 miles west of a new pool 
just opened in Graham County and 
70 miles north of the Shallow 
Water pool in Scott County. It is 
the first test to be drilled in Thomas 
County this year. Firm members of 
the W. W. W. company are Leo W. 
Wentworth and H. W. Williams, 
Wichita, and J. T. Wilson, Augusta, 
Kans. 


PARKER Drilling Co., Houston, 
Tex., is nearing the expected pay 
horizon in the Schonner Bayou field, 
Vermilion Parish, Louisiana, for 
Union Oil Co. of California, and has 
started drilling operations on a pro- 
jected deep test on the Au Fer pros- 
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Why not— 


LET THE FLUID 
IN YOUR WELL 
DO THE WORK? 


t 


Junk like this can be fished out of 


your well easily and quickly 


with the CAVINS AUTO. 
MATIC HYDRAULIC SUC. 
TION BAILER and FISHING 
TOOL. 


Note: All pictures used to illustrate 

junk recoveries are genuine, wunre- 

touched photographs of actual recover- 
jes made with the Cavins. 


Write for Catalog 


The CAVINS Company 


2853-73 Cherry Ave. Long Beach, Calif. 


Rental and Service Agencies 
Bakersfield, Taft, Ventura, Odessa, Corpus 
Christi, Houston, Kilgore, Lake Charles, 
Seminole, Wichita, Hoisington, Lance Creek, 

Denver, Griffin (Ind.) 


ARMSTRONG 


STEAM 
TRAPS 





ARMSTRONG MACHINE WORKS 


Bo: Maple Street Three Rivers Michigan 





STANDCO BRAKE LINING 


stands the gaff and gets 
the job done without scor- 
ing brake rims. See page 


2304, Composite Catalog. 
STANDCO BRAKE LINING CO 


HOUSTON, TEXAS 
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For QUICK, ACCURATE TESTS 


Use CURTIN CENTRIFUGES 


No. 3420 
15 c.c. ma- 
chine .. 
Cranks and 
heads inter- 


Simple in design . ... Ruggedly 
built . . . Require no special 
care ... Great Ratio and throw 
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pect in Terreponne Parish, Louisiana, 
for Barnsdall Oil Co, In the Dog Lake 
area, Terrebonne Parish, drilling con- 
tinues below 8,000 ft. in Stanolind Oil 
& Gas Co. 1 State. 


HARBAR Drilling Co., Wichita, 
Kans., found a new oil pool in Gra- 
ham County, western Kansas, at 
R. W. Shields 1 Paxon, NE cor. 11- 
8s-24w, which had oil in the hole at 
plugged-back depth of 3,860 ft. in 
Pennsylvanian formation. First oil 
was found in Lansing lime at 3,746- 
52 ft. It was drilled to Arbuckle 
lime at 3,965-4,104 ft. total depth. 
Nearest production is 16 miles south- 
eastward, in’ the Morel pool. 


FRANK DAYVAULT started drill- 
ing operations on an interesting wild- 
cat located about 6% miles southeast 
of the University field in eastern 
Baton Rouge Parish, coastal Louisi- 
ana. The well is being drilled for 
H. C. Cockburn on the Gianellon es- 
tate in 52-9s-le. 


FAIN-PORTER Drilling Co. was 
making hole at I. T. I. O. 1 O’Laugh- 
lin,. Section 2, Block 2, W.C.R.R. 
Survey, eastern Hansford County, 
Texas Panhandle. It is on a block 
of 25,000 acres, extending into Ochil- 
tree County. The block has been 
core drilled and seismographed. Con- 
tract is for 3,000 ft., but the hole 
may be carried deeper. Location is 
east of a gas area that may be an 
extension of the Hugoton gas struc- 
ture through the Oklahoma Pan- 
handle. 


GEORGE ECHOLS, Houston, Tex.. 
has apparently opened a new field 
just west of New Orleans, Jefferson 
Parish, coastal Louisiana, as his as- 
sociated company, Titanic Oil Co. 1 
Marrero Land & Improvement Co., 
blew out while drilling at 9,935 ft., 
and after it was brought under con- 
trol showed a large volume of wet 
gas and some oil. In the Edwards 
Ranch field, drilling was started on 
Titanic Oil Co. 4 Edwards. 


MORRIS HAMILTON Drilling Co., 
Houston, Tex., was preparing to test 
W. R. Davis Co., Inc. 1 W. F. Al- 
brecht after the well showed promise 
of opening oil production in the 
Weser area of Goliad County, Texas. 
The well is bottomed at 5,381 ft., and 
casing was cemented for completion 
after a drill-stem test recovered pipe- 
line oil. 


ALLEN & MORRIS, San Antonio, 
Tex., opened gas and distillate pro- 


i 


duction from a deeper sand in the 
Shield field, Nueces County, Texas, 
with the completion of Shield Oil 
Co. 1 Allen, which is flowing from 
perforated casing at 6,970-74 ft. In 
Calhoun County, Texas, the produc- 
ing limits of the Duck Bay field were 
extended several hundred feet east 
with completion of Coronado Corp. 9 
Welder, and the rig is expected to 
be moved to a new location. Four 
other active operations are reported 
in the East White Point, West 
Ranch, Wade City and East Flour 
Bluff fields for W. R. R. Oil Co., 
Darby Petroleum Co., T. H. McEl 
vain, and Humble Oil & Refining Ca 


T. A. CARLTON, Houston, Tex., 
drilling for L. M. Josey on the extreme 
north side of the Ogburn field, Texas 
Gulf Coast, is preparing to test 1 
L. M. Josey fee which has promise of 
opening production from a new sand. 
Gas sand was logged in the 6,600 and 
6,900-ft. sands, and 5%4-in. casing was 
cemented at 7,190 ft., after sand with 
a showing of oil and gas was cored at 
intervals from 7,004-29 ft. 


KERR-LYNN & Co., Oklahoma 
City, Okla., has the contract to drill 
a wildcat in the Navina area, Logan 
County, Oklahoma, a district in 
which several deep dry holes pre- 
viously have been drilled. The new 
test is the I. T. I. O. 1 Cronkite, 
NE SE NW 22-15-4w. Contract depth 
is 7,000 ft. or 50 ft. in Wilcox sand. 


J. W. FRAZIER, Houston, Tex., is 
moving a rotary to Calhoun County. 
Texas, for a wildcat test which will 
be drilled jointly with R. N. Ranger. 
The well is located on the F. C. 
Stuzenbecker lease about 5 miles 
north of Port Lavaca in the V. Garcia 
grant. In the Dyersdale field, Harris 
County, Texas, production tests 
were being made on two tests for 
H. C. Cockburn, both of which are 
expected to extend production a. 
short distance. 


HOUSTON Drilling Co., Houston. 
Tex., received contract from O. C. 
Garvey for a projected Wilcox test 
to be drilled in Fayette County, 
Texas. The well is located on the 
A. Meyer lease about 3 miles noy'th- 
east of Fayetteville in the James 
Murphy Survey. 


FALCON-SEABOARD Drilling Co., 
Houston, Tex., received contract for 
a 10,000-ft. test to be drilled about 6 
miles southwest of Port Isabel in 
Cameron County, Southwest Texas, 
for the Pure Oil Co. 
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LOUISIANA GULF COAST 





By 
F. L. SINGLETON 


Westwego Area Test Near 


New Orleans Opens Field 


NN ORLEANS, La., Nov. 11.—Main interest in the 
Louisiana Gulf Coast district was centered on the 
Westwego area, 12 miles west of New Orleans, Jefferson 
Parish, where a new field was apparently opened by 
the blowout of Titanic Oil Co. 1 Marrero Land & Im- 
provement Co. The well blew out while drilling at 
9,935 ft., and after it was brought under control, a 
2-in. flow line was connected on the blowout preventer, 
and the well flowed an estimated 8,000,000 cu. ft. of wet 
gas, and drilling mud with a slight show of oil. The 
top of the sand section was tentatively established at 
9,796 ft. and excessive gas pressure was encountered 
after drilling past this depth. At the close of the 
week the company had not decided whether to test the 
wel! through the drill stem which is stuck in the hole 
or try to drill deeper. The well is located on a farmout 
lease from Shell Oil Co., Inc., in 2-13s-23e, several miles 
north of the prolific Lafitte field in an area which has 
been worked extensively with geophysical instruments. 

On the South Lake Charles prospect, Calcasieu Parish, 
W. T. Burton and Continental 1 Mayo Realty Co., which 
the previous week blew out at 10,939 ft. continues to 
show excessive gas pressure, and the companies are 
having trouble in trying to recover approximately 1,100 
ft. of drill stem which became stuck in the hole due to 
the blowout. 

Superior Oil Co. 4 State, located on the Calcasieu Lake 
salt dome, Cameron Parish, drilled into salt at 7,867 ft., 
and the hole has been plugged back to 6,000 ft., pre- 
paratory to sidetracking. This is the fourth test to be 
drilled on the structure by the company, all of which 
have been failures. 


Neale Field Extension 


A 1%-mile west extension to the Wilcox pay in the 
Neale field, Beauregard Parish, was indicated as Atlantic 
prepared to cement casing in 1-C Rice Land & Lumber 
Co. after the 8,350 ft., sand was cored about normal 
with the other producers. The hole is bottomed at 
8,420 ft. and casing will be cemented on bottom. The 
company’s 3 Musser-Davis Lumber Co. is bottomed at 
8,430 ft. and 5%-in. casing was cemented for completion. 

Operators interested in the development of the newly 
opened deep sand in the Iowa field, Calcasieu and Jef- 
ferson Davis Parishes, are watching the progress of 
Glassell and Glassell 1 J. A. Bowman located on the north 
side of the field which is drilling below 8,443 ft., ap- 
proximately 200 ft. deeper than the 8,150-8,200-ft. pay. 
Shell 32 Heyd, located near the center of the field, is 
drilling in sandy shale below 8,794 ft., with no shows 
reported. Magnolia 15 Wait is drilling below 8,122 ft., 
and should core the pay by the first of the week. 


Chalkley Defined on South 


The south side of the Chalkley field, Cameron Parish, 
was defined as Humble abandoned 5 School Board at a 
total depth of 9,207 ft. An electrical survey failed to 
reveal any showing of oil or gas. The well is located 
near production and the abandonment, which is due to 
a faulted condition, may result in the abandonment of 
several locations already staked in the area. 

On the northwest flank of the Section 28 salt dome, 
St. Martin Parish, Superior 1 Stuart is drilling in shale 
below 9,382 ft. after a string of 7-in. casing was ce- 
mented at 9,151 ft. The casing was cemented following 
an electrical survey which showed favorable indications 
at intervals from 8,648-9,148 ft. These showings will be 
tested unless another sand is found. 

Approximately 6 miles southeast of the University 
field, East Baton Rouge Parish, drilling was started on 
H. C. Cockburn 1 Gianelloni estate, a projected 8,500-ft. 
test located in 52-8s-le. 


West Cote Blanche Field 


A third productive sand was opened in the West Cote 
Blanche field, St. Mary Parish, by Texas Co. 3 State, 
completed for an initial production of 535 bbl. per day 
through a 12/64-in. choke from perforated casing at 
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9,057-85 ft. The discovery well of the field which was 
a deep test, logged several sand sections, but the well 
was completed at approximately 3,000 ft., while pro- 
duction was recently opened at 5,000 ft. 

In the same parish and located in the Charenton field, 
Pan American Production was preparing to test 15 Laws 
Realty Co. Drilled to a total depth of 10,222 ft., the 
well is scheduled to test a sand section between 6,700- 
6,900 ft., where an electrical survey showed promise of 
production. Development in this field during the past 
few months has been confined to shallow lenticular sands 
ranging from 1,000 to 2,200 ft. Location is in 31-13s-10e. 


LOUISIANA GULF COAST COMPLETIONS 
Calcasieu Parish 


Iowa field: Magnolia 14 Wait, 504 bbl., 14/64-in. choke, 
perf. casing 8,199-8,212 ft., T.D. 8,439 ft. 

Sulphur field: Union Sulphur 871 fee, 176 bbl., 11/64- 
in. choke, perf. casing 6,950-66 ft., T.D. 7,655 ft. 


East Baton Rouge Parish 


University field: William Helis 4-C Duplantier, 176 bbl., 
10/64-in. choke, perf. casing 6,770-86 ft., 
ft. 


Iberia Parish 


Iberia field: Texas 2 Decuir,.390 bbl., 12/64-in. 
choke, perf. casing 6,365-75 ft., T.D. 6,470 ft. 
Vermilion Bay field: Texas 4-B State, 388 bbl., 10/64- 
in. choke, perf. casing 10,766-10,818 ft., T.D. 10,- 
818 ft. 


New 


La Fourche Parish 


Golden Meadow field: Tippett Drilling Co. 2 Doucet, 
126 bbl., %-in. choke, perf. casing 5,435-45 ft., 
T.D. 5,495 ft. 

Valentine field: Cc. & I. Drilling Co. et al 3 Dousson, 
792 bbl., %-in. choke, perf. casing 6,946-56 ft., 
pig E 6,962 # 

Livingston Parish 

Humble 2 Great Southern Lumber Co., 

ag ft. 


. John the Baptist Parish 


La Place , pw American 2 Mill, 24 bbl. distillate, 
%-in. choke, perf. casing 8,750-58 ft., T.D. 9,050 ft. 


Wildcat: dry, 
TD. 


T.D. 7,190 


St. Martin Parish 
Anse La Butte field: O. W. Dwyer 1 Corona, dry, T] 
3,782 f y 


4 & 
Glassell & Glassell 1 Tortoris, dry, T.D. 9,897 ft 


St. Mary Parish 


West Cote Blanche field: Texas 3 State, 535 bbl. 
ah choke, perf. casing 9,057-85 ft. T.p' 
9,103 ft. 


Terrebonne Parish 
Lake Pelto field: Texas 34 State, dry, T.D. 
Plaquemines Parish 


Stella field: California 1 Delta Minerals Unit 7, 257 
bbl., %-in. choke, sand 9,980-90 ft., T.D. 10,807 ft. 


LOUISIANA GULF COAST DRILLING REPORT 


Acadia Parish 
1-A Leonard, 29-7s-le, 


7,691 ft. 


Herton Oil Co. drilling shale 
10 ft. 


Humble 1 Freeland, % mi. SE of South Crowley pro- 
duction, drilling shale 8,217 ft. 


Assumption Parish 
Humble 1 Michie, 108-14s-15e, drilling shale 7,757 ft. 


Cameron Parish 


Danciger 1 Mallett Bay Land Co., E of Grand Lake 
field, T.D. 7,500 ft., running electrical survey. 

Superior 4 State-Calcasieu Lake, T.D. 7,867 ft., salt. 
plugging back to sidetrack. 


St. Bernard Parish 


California 1 Biloxi Marsh Land Co., 25-12s-6e, moving 
in material. 


St. Martin Parish 
Superior 1 Stuart, Sec. 28 dome, drilling shale 9,382 ft. 
Terrebonne Parish 


Barnsdall 2 Nelson Development Co., 3-21s-1le, drilling 
shale 5,765 ft. 
Stanolind 1 State, Bay Junop dome, drilling shale 

8,105 ft. 


Vermilion Parish 
Union Oil 4 Louisiana Land & Fur Co., Schooner Bayou 
field, drilling shale 8,048 ft. 


Union Oil 1-B School Board, 
drilling shale 8,046 ft. 


Schooner Bayou field, 


+-—>»> 





+ 


~ 


Pacific Section of A.A.P.G. and 
S.E.P.M. Meet in Los Angeles 


(Continued from Page 71) 
brought out that Miocene production has been 
extensively developed in almost every field in 
Los Angeles Basin. The fact that the Inglewood 
field was one of the principal exceptions prompt- 
ed the drilling of No. 1 Sentous on the south flank 
of the Inglewood fold by R. R. Bush Oil Co. Stan- 
ley & Stolz, incidentally, did the engineering 
work on this well. The Sentous test found top of 
the Miocene at about 7,350 ft. and productive 
sands were found between 8,325 and 8,757 ft. The 
Pliocene section was normal but thicker than ex- 
pected. The upper Miocene sediments consisted 
principally of nodular shale, siltstone, and fine- 
grained silty sandstone with some altered tuff 
beds and volcanic material between 8,350 and 
8,425 ft. Production is coming from the lower part 
of the upper Puente (upper Miocene). 

W. S. Olson, of Texas Co., presented a paper on 
“Seismic Velocity Variations in the San Joaquin 
Valley,” in which he brought out that velocity data 
have been obtained in about 80 wells in the San 
Joaquin Valley largely through the efforts of the 
Cooperative Well Velocity Surveying Group, on 
ganized in July 1938. Analysis of these data re- 
veals the existence of rapid lateral changes in ve- 
locity which fit into a regional pattern. The causes 
of the variations were discussed and also their 
effect on seismic reflection mapping. Some meth- 


ods for correcting reflection-survey data were 
outlined. About 25 slides were projected during 
the presentation of this paper. 

Rollin Eckis, of Richfield Oil Corp., discussed 
the “Stevens Sand, Southern San Joaquin Valley,” 
in a paper which received very careful considera- 
tion. Mr. Eckis brought out the fact that the Ste- 
vens sand, first penetrated in 1936 by Shell Oil 
Co., Inc., at Ten Section, is present beneath a 
large part of the southern San Joaquin Valley in 
Kern County. It has a maximum known thickness 
in excess of 2,000 ft. and at present is yielding 
commercial production from seven different struc- 
tures. These structures are Canal, Ten Section, 
Greeley, Tupman, Coles Levee, Canfield Ranch, 
and Strand. It comprises the series of sands pene- 
trated by wells in the southern part of the San 
Joaquin Valley that lies below the top of a promi- 
nent cherty brown shale zone within the upper 
Miocene, J. E. Eaton, a consulting geologist of Los 
Angeles presented by title a paper on “Ecologic 
Factors in Correlation.” This paper is being com- 
pleted and while not presented at this year’s ses- 
sion for discussion will be published in the of- 
ficial bulletin of the association. At the Thursday 
night session of the paleontologists, Roy Barnes, 
of Continental Oil Co. presented a revised paper 
entitled Exploration Activities and Results in 
California. 
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ILLINOIS FIELD REPORT 








i Perry County Wildcat Being 


STAFF CORRESPONDENT 


ATTOON, Ill, Nov. 11.—Activity increased in 
M Illinois during the past week as 77 wells were 


completed of which 59 were producers. Activity in the 


major fields, however, continues to decline with only 
two completions in Salem good for 320 bbl. and nine 
in Louden, including eight producers with an initial 
production of 825 bbl., and one dry hole. The remain- 
ing 66 wells were scattered throughout the basin area 
and included 49 producers with initial production of 
9,363 bbl. or 191 bbl. per well. White County was 
well in the lead with 18 producers. Production was 
below average, however, as these averaged only 120 bbl. 


Trenton Tests 


Another Trenton test was abandoned as H. Schwartz 
1 Schlafly, SE NE SE 3-2n-3w in Clinton County, 
found the Trenton dry after penetrating it 96 ft. from 
3,434 ft. Borton 1 Storer, SW NW NE 13-1n-le, in 
the Centralia field continues to have trouble. It was 
reported as swabbing 12 to 15 bbl. an hour after a 
3,000-gal. acid treatment and a 50-qt. shot. It was 
being reacidized with 5,000 gal. over the week end. 


Gallatin County Wildcat 


Carter 1 R. M. York has reported six pays, namely, 
a shallow sand in the Pennsylvanian, Biehl, Palestine, 
Hardinsburg, Benoist and McClosky. The well, which 
is located in SE SE SW 35-7s-8e, Gallatin County, 


was plugged back to the Palestine where it is re- 
ported as producing 148 bbl. oil and 152 bbl. fresh 
water. The source. of the water is now being sought 


as it is not believed to be coming from the formation. 


Testing Perry County Well 

G. H. Blankenship 1 E. F. Malinsky, NW NW NE 
24-4s-2w in Perry County, was drilled to the Benoist 
at 1,338 ft., and has been plugged back to test 9 ft. 
of saturation in the Cypress at 1,120-29 ft. Two other 
wells are under way in this area, with G. H. Blanken- 
ship 1 Bathon estate, 2 miles west of 1 Malinsky in 
SW SW NE 15-4s-2w, drilling at 500 ft., and Thompson 
1 K. Prusacki moving in material in SW NE 15-4s-2w. 


Other Wildcats 


Kilpatrick & Hartshorn 1 Mason Community, on 
the west edge of Mason in Effingham County, in SE 
SE NW 22-6n-5e, flowed oil and gas on a 19-minute 
drill-stem test in the McClosky at 2,489 ft. This well 
is 15 miles from the nearest production in the St. 
James field and will be completed early in the week. 

In Hamilton County, Kingwood 1 Williams, S% 
SE NE 3-4s-6e, swabbed oil and water from the Mc- 
Closky at 3,461-66 ft. The well was bottomed in the 
St. Louis at 3,578 ft. Latest reports show Exchange 
Kingwood 1 Prince, another Hamilton County wildcat 
shut down at 3,257 ft. in the Ste. Genevieve. Hamilton 
County’s third important wildcat, Exchange 1 Stelle, 
SW NW SE 27-5s-6e, swabbed 284 bbl. oil and 5 bbl. 
water from Benoist at 2,945-62 ft. 


ILLINOIS COMPLETIONS 


Bond County 


Magnolia 5 Grigg................ SE SE NE 9-6n-2w 
nee 75 bbl. oil and 8 bbl. water, 10-qt. shot 1,008- 
13 ft., Benoist 1,004 ft., T.D. 1 < “y 7. 

Natl. ieee 8 Sp indler E SW NW 10-6n-2w 
Pumped 62 bbl. oil and 5 bbl. cea 10 and 30-qt. shots, 
Benoist 1,002 ft., T.D. 1,016 ft. 

Shell 1 Dunnigan ss bie ais SW NW SE 21-6n-2w 
Dry, Ste. Genevieve 1,080 ft., McClosky 1,125-30 ft., 

. Louis 1,172 ft. 


Pure 2 E. J. Feller ......... NW NW NE Sw 5-in-8e 
Pumped and flowed 446 bbl., 5,000 gal. acid, 
eo - ft., 3,044-58 ft., Ste. Genevieve 2,978 ft., 

Pure 2 Barth-Hubble Consol........ SE NE NE 5-1n-8e 
Pumped 6 bbl. oil and 2 bbl. water, 6,000 gal. acid, Po 
May = ft., 3,038-40 ft., Ste. Genevieve 2,970 ft., 

)y 


Clinton County 


H. Swartz et al 1 Sota ...... s+. SE NE SE 3-2n-3w 
Dry, Cypress sand 1,020 ft., Paint Creek 1,090 ft., 
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Benoist 1,160 ft., Aux Vases 1,220 ft., Ste. Genevieve 
1,310 ft., Salem’ 1,530 ft., Louisiana lime 2,450 ft., 
Devonian 2,514 ft., Maquoketa 3,248 ft., Trenton 3, 434 
ft., T.D. 3,530 ft. 

Pure 1 A. L. Mos eley-C W% NW NW 3-2n-8e 
Pumped 81 bbl., naturally, pay 2,598-2,602 ft., 2,604- 
14 ft., Cypress 2,586 ft., T.D. 2,61 . ft. 

W. P. Ford 1 Knolhoff .. SW SE NE SW 2-1n-2w 
a — oil and 2 bbl. water, Benoist 1,323 ft., 

t 

Arcadia Royalty 1 Monker....SW SW SW NW 11-1n-2w 
Pumped 32 bbl., 20-qt. shot 1,173-79 ft., Glen Dean 
994 ft., Cypress sand 1,172. ft., T.D. 1,189 ft. 

Thompson Drig. 1 H. Knolhoff..S% NW SW 11-1n-2w 
Pumped 15 bbl. oil and 7 bbl. water, 3-qt. shot 1,191- 
95 ft., Glen Dean 1,002 ft., Cypress sand 1,189 ft., 


T.D. 1,196 ft 
De Kalb County 


J. E. Milburn 1 Eraas......... NE NW SE 22-38n-3e 
Dry, T.D. 520 ft. 


Edwards County 


Superior 1 Fewkes .......... NW NE NW 18-2s-1le 
Pumped 610 bbl., 5,000 gal. acid, McClosky 3,134-40 
ft., T.D. 3,204 ft. 


Tuesday Ont i. J. Horton ek atd SE NW SE 13-2s-10e 
Flowed 211 bbl., 5,000 gal. acid, perf. 3,133-43 ft., 
McClosky 3,133-43 fi., 3,207-23 ft., T.D. 3,228 ft. 

Noah & Morrison 1 L. J. Horton NE SW SE 13-2s-10e 
Flowed 433 bbl., 4,000 and 3,000 gal. acid, perf. 3,110- 
21 ft., 3,172-76 ft., 3,186-98 tt., ty ad 3,113-34 ft. * 
3,172-74 ft., 3,186-3,200 tt. T.D. 3,200 f 


Franklin County 


Benedum-Trees 1 Sheppard. SE NE SE 27-7s-4e 
Pumped 267 bbl., 1,000 and 3,000 gal. acid, McClosky 
3,144 ft., T.D. 3,153 ft. 


Fayette County—Louden Field 


Carter 1 Au@emem............... SE NE SW 35-9n-3e 
Pumped 5 bbl. oil and 20 bbl. water, 10 and 30-qt. 
oy D tins 1,526-38 ft., T.D. 1,603 ft., P.B. to 

Carter 3 J . ae SW SW SW 16-8n-3e 
rolled "108 bbl., 20 and yg shots, Paint Creek 
stray 1,552-69 ft., "TD. 1,569 f 

Carter 3 St. Pierre ....... SE NE NW 1-8n-3e 
ep 48 anv 20-qt. shots a 519-29 ft., Cypress 1,478 
t 1,5 

Carter 1 Harry Graves NW SW SW 24-8n-3e 
Dry, swabbed 10 eal. oil and 1 bbl. salt water an hour, 
90-qt. shot 1,491-1,520 ft., Glen Dean 1,288 ft., Cypress 
1,428 ft., Cypress sand i 451-1,522 ft., T.D. 1,547 ie 
PB. to 1,522 ft. 

Carter 3 Botterbusch ........ E SE NE 30-8n-3e 
Pumped 96 bbl., "2. shot 1, 477- a ft., Cypress sand 
1,452-83 ft., T.D. 1,483 ft. 

Dunn 3 McCann .......... SE NW SE 31-8n-3e 
Pumped 55 bbl. oil and 20 bbl. water, 20-qt. shot 
1,502-14 ft., T.D. 1,598 ft., P.B. we x = 


Magnolia es ae sw s W 5-7n-3e 
Pumped 340 bbl., 20-qt, shot, 1,531-41 a Palat Creek 
sand 1,524 ft. 

Minerva 2 7. Bat........... SW SE 16-7n-3e 


Bai SE 
Pumped 101 DbiL, 25-qt. shot, 1,567-77 ft., Cypress 
sand 1,562 ft. 
Carter 15 E. McCormick...... SW NW SE 18-7n-3e 
Pumped 72 bbl., 5 and 10-qt. shots, Cypress sand 
1,498-1,587 ft., Paint Creek stray 1,582-94 ft., T.D. 


1,594 ft 
Gallatin County 


Exchange 1 O. Evans .......... W*% NW NE 20-5n-10e 
Dry, T.D. 3,042 ft. 


Hamilton County 


Exchange 5 Friel-B SE SE NW 34-5s-6e 
to gy 40 bbl., 10- -qt. shot, Benoist 2,983 ft., T.D. 
.995 ft. 

W. C. McBride 2 L. O. York...... SE SE NE 34-5s-6e 
7D pase te bbl., 10 and 10-qt. shots, Benoist 2,939 ft., 


Buell & Herndon 1 J. H. Porter....NW NE SE 30-6s-7e 
Dry, Menard 2,274 ft., Waltersburg 2,395 ft., Tar 
Springs 2,447 ft., Glen Dean 2,543 ft., Golconda 2,670 
Cypress 2, 811 ft., Cypress sand 2, 840 ft., Benoist 
3, 640 ft. Aux Vases 3, 075 ft., Ste. Genevieve 3,124 ft., 
McClosky 3,221-29 ft., T.D. 5,307 f 

Cameron 2 Wil son SES WwW NE 6-6s-7e 
Pumped 85 bbl., 40-qt. shot, Cypress sand 2,696-2,714 


ft., T.D. 2,716 ft. 
Texas 1 S. Edwards NW NE NE 3-6s-6e 
naturally, ‘ Benoist 2,928 ft., T.D. 


Flowed 262 bbl., 
,946 ft. 
Jasper County 
Continental 1 G. T. Toland .... NE NE SW 34-7n-8e 
Dry, Menard 2,260 ft., Waltersburg 2,340-46 ft., Vienna 
2,372 ft., Tar Springs 2,337 and 2,445 a Gelconda 
2,545 ft., Cypress 2,638 ft., Cypress sand 2,663 ft., 
Paint Creek 2,770 ft., Benoist 2,839 ft., Aux Vases 
2,910 ft., Ste. Ge nevieve 2,957 ft., McClosky 3,100-03 
ft., St. Louts 3,175 ft., T.D. 3,224 ft., P.B. to 3,020 ft. 
Pure 2 W. Murvin NW NW SW 16-6n-10e 
Flowed 1310 bbl., 1-in. choke, 5,000 gal. acid, pa rf 
2,775-80 ft, Y 783-85 ft., Fredonia 2 2, | 2. T.D. 2, 79 
Pure 1 7 Rae. Wwi%N W NE 20-5n-10e 
? a, 126 bbl., 1-in. choke, naturally, pay 2,788-97 
, Fredonia 2,782 ft., T.D. 2,815 ft. 


Marion County—Salem Field 


Texas 14 S. Parker SW SE SE 28-2n-2e 
Hyvigss 53 bbl. te 13 hr., McClosky 2,028-45 ft., T.D. 
Texas 17 C. E. Richardson.......... NE NE SE 5-1n-2e 
Pumped and flowed 267 bbl., 5,000 gal. acid, pay 
3,467-75 ft., Devonian 3,408 ft., T.D. 3,520 ft. 


Tested in Cypress Sand 


Montgomery County 
me Soloman 1 Carroll NE SE NE 3-8n-5w 
Dry, show oil and water 673-75 ft., T.D. 773 ft. 
C. C. Taliafero & L. C. Kesler 1 A. Novak 
SE NE NW 11-7n-4w 
Dry, T.D. 1,202 ft. 


Peoria i 


a Bell Oil 1 Kyle W SW NW 17-8n-6e 
Dry, Kinderhook 659 ft., weld 887 ft., T.D. 1,011 


ft., P.B. 910 ft. 
Richland County 


Pure 1 M. Ros W* SE NW 7-4n-10e 
Pumped rom | flowed 344 bbl., "naturally, pay 2,906-12 
ft., 2,917-20 ft., Fredonia 2,895 ft., T.D. 2,928 ft. 

Pure 1 E. E. Rhinehart S% SW NW 33-4n-9e 
Pumped 33 bbl., 5,000 gal. ‘acid, Fredonia 2,968 ft., 
pay 2,972-85 ft., T.D. 3,005 ft. 

Baldwin et al 1 Brashaer SW SW NW 24-4n-9e 
Pumped 40 bbl., 20-qt. shot, 2, 580-98 ft., Cypress sand 
2,571 .1 saturation 2,580- 99 x. Fz. 2)5 599 ft. 

Ill. Prod. 1 W. W. Spotsw N% SW SW 1-2n-10e 
Dry, Aux Vases 3,204 ft., Ste. Genevieve 3,273 ft., 
Rosiclare 3,292 ft., Fredonia 3,325 ft., T.D. 3,398 ft. 


St. Clair County 
Sklar Oil 35 M. Dyroff, 200 ft. E line and 150 ft. S line 


Lot 39 28-1n-10w, pumped 170 bbl. oil and 4,000 bbl. 
water, 1,000 gal. acid, Trenton 408 ft., T.D. 442 ft. 


Saline County 


H. G. Spiller et al 1 Ada Sisk... NE NE NE 15-10s-6e 
Junked hole, T.D. 1,416 ft. 


Shelby County 
P. Doran 1 Veber Galante .... SW SE NW 33-10n-4e 


Dry, Glen Dean 1,440 ft., Cypress 1,599 ft., Paint 
Creek tos re ie Benoist Za, 743 ft., Aux Vases 1, 843 ft., 


T.D. 2,005 
Wabash County 
Big Chief 1 Siebert NW NE SW 34-2n-13w 
yey 40 bbl., 3,000 gal. acid, McClosky 2,664-70 ft., 
676 ft. 


FD. 
ed, et al 1 W. Trimble.... E% E% E% 35-2n-l2w 
W NW 8-1n-12w 


Dry, T.D. 1,450 ft. 
Wabash Co. Oil 1 Hahn NES 
Pumped 125 bbl., 60-qt. shot 1,510-42 ft., Biehl 1,510- 
40 ft., T.D. 1,550 ft. 
R. R. Martin 1 Pixley... NE SE SE 7-1n-12w 
Dry, T.D. 1,550 ft. 
Tide Water-Seaboard 1 Ed Steckler-A .. - 
SW SW NW 26-1s-13w 
Pumped 55 bbl., 3,000 *. acid, pay 2,578-81 ft., Ste. 
Genevieve 2,550 ft., T. ,595 ft. 
'W SE 14-3s-l4w 


W. W. Gray 5 fee ...... SE S$ 
Pumped 211 bbl., Cypress 2,476 ft., T.D. 2,506 ft 


Washington County 

L. V. Horton 3 B. Bielatowicz .... SE SE SW 23-3s-3w 
Pumped 50 bbl. oil and 10 bbl. water, 20-qt. shot, 
Benoist sand 1,247-59 ft., saturation 1,259-72 ft., T.D. 
1,272 ft. 

Wayne County 

Pure 7 W. Hubble- a 

Flowed 760 bbl., 


W*%*% SW NE 32-2n-8e 
000 #535 acid, p2Y 3,043-45 ft., Ste. 
Genevieve 2,987 ite 


Pure 1 Douthitt Beae” Pine fea wh SW NE 29-2n-8e 
Flowed 757 bbl., 5,000 gal. acid, Ste. Genevieve 2,992 
ft., pay 3,046-50 ft., T.D. 3,115 ft. 

Robinson et al 3 Joe Felix-A ..... NESW SW 26-2s-8e 
Pumped 139 bbl., 4,000 gal. acid, McClosky 3,343-49 
ft., 3,358-70 ft., 3,388-94 ft., T.D. 3,400 ft. 

D. W. Humphreys 1-C Brach .. E% SE NW 4-2s-7e 
Pumped 46 bbl., 3,000 gal. acid, pay 3,243-53 ft., 
Fredonia 3,227 ft., T.D. 3,293 ft. 


White County 


J. R. Less et al M. Scudamore N% SW SE 29-3s-8e 
Dry, Menard 2,515 ft., Glen Dean 2,790 ft., Cypress 
3,015 ft., Ste. Genevieve 3,395 ft., Fredonia 3,443 ft., 
T.D. 3, 455 ft. 

J. R. Less 1 L. Pollard... NE SE SE a 3s-9e 
Pumped 50 bbl. oil and 8 bbl. water, 5,000 gal. acid, 
~. Suen 3,387 ft., pay 3,447-56 ft., 3, foes ft., 

D. 3,46 

. R. Less 1 Chas, Pollard E% SE NE - 3s-9e 
Pumped & bbl. oil and 75 bbl. water, 5,000 gal. acid 
Ste. Genevieve 3,361 ft., pay 3,414-20 ft., T.D. 3,468 


ft., P.B. to 3,456 ft. 
Ben Nation et al 1 Pain NE NESE 19-3s-8e 
20-at, “ahot, Aux Vases sand 3,218-52 


Pumped 168 bbl., 
ft., T.D. 3,252 ft. 

Cornwell et al 2-B Felix .E% SE NE 19-3s-8e 
Pumped 170 bbl. oil and 8 bbl. water, 30-qt. shot, Aux 
Vases 3,220 ft., saturation 3,228-32 ft., T.D. 3,259 ft. 

Arrow Drig. & Walker 1 F. M. Hon-B 

SW NE SW 33-3s-l4w 
Pumped 228 bbl. oil and 305 bbl. water, 2,000 fai. 
oca., a 2,895-98 ft., McClosky 2,890-2,900 ft., 


Superior 4 Givens .............. SE NE SE 33-4s-l4w 
Flowed 190 bbl. in 19 hr., 3,000 gal. acid, McClosky 
2,882-86 ft., T.D. 2,895 ft. 

Sun 19 Greathouse NE NW SE 33-4s-14w 
gene 147 bbl., 4,000 gal. acid, Ste. Genevieve 2,834 

pay 2,876-84 ‘ft. T.D. 2,890 ft. 

ound or 1 Stanl _ W SE NW 27-4s-l4w 
Dry, Menard 2,055 ft., Tar Springs 2,235-42 ft., Glen 
Dean 2,348 ft., Golconda 2.440 is Cypress sand "2, 604- 

Mae oe 2,844 ft., McClosky. 2,916 ft., 

Cherry & Kidd 2 W. W. Gray-D. NW NW NE 17-4s-l4w 
Pumped 85 bbl., 90-at. shot, a sand 2,596 ft., 
Paint Creek 2,661 ft., T.D. 2,710 f 


oN 
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Burr Lambert 5 G. P. Calvin....SW NE SW 9-4s-l4w 
Pumped 135 bbl., naturally, Aux Vases 2,824-46 ft., 


T.D. 2,846 ft. 

Cherry & ry be, Ak W. Gray-C. SW SW SE 8-4s-l4w 
Pumped 60 bbl., ae mae. 2,664-2,716 ft., Benoist 
2,692 ft., TD : 720 f 

Cherry & Kidd 6 'W. Ww: Gray-A .. SE SE SE 8-4s-l4w 

ry, Aux Vases 2,788 ft., ry Genevieve 2,872 ft., 
Fredonia 2,908 ft., T.D. 2,976 f 

Tide Water 1 Evans * sw NW NW 4-4s-14w 
Flowed 129 bbl., 2,000 gal. acid, Ste. Genevieve 2,835 
ft., pay ~— ft., T.D. 2,969 *.. 

W NW SE 27-4s-14w 


Magnolia 2 E. Cox 

Pumped 393 bbl., 3,000 gal. Bo McClosky 2,882-86 
ft., T.D. 2,892 ft. 

Wm. Spellisy et al1 F. M. Hon-E SW SE SW 9-4s-l4w 
Pumped 192 bbl., a shot, Aux Vases 2,828-45 ft. 

~~ Nation 2 Rosa Du SW NW Nw 6-4s-8e 

mped 105 bbl... 40° and 40-qt. shots, Aux Vases 
322855 ft., T.D. 3,390 ft. 

Carter 1 C.'S. Austin . NE SE NW 22-6s-9e 
ae 3 bbl., 20-qt. shot, Waltersburg sand 2,223 
ft., T.D. 2,263 ft. 

Olson Drig. 1 Rostal E% NW _NW 26-6s-8e 
Pumped 40 bbl. oil and 40 bbl. water, Benoist 2,900 
is pay, 3,105-17 ft., 3,161-83 ft., T.D. 3,184 ft. 

Mercer Bros. 3 Chapman Ww NE NW 26-6s- 8e 
Pumped 20 bbl., Ste. Genevieve 2,995 ft., 

11 ft., 3,036-44 ft., 3,062-74 ft., T.D. 3,159 ft. 

Penn. Tl. 4 W. Sire rear ae W* NE NE 12-6s-8e 
Pumped 40 bbi. oil and 100 bbl. water, Ste. Genevieve 
3,032 ft., pay 3,071-75 ft., T.D. 3,137 ft. 


ILLINOIS DRILLING REPORT 


Bond County 


J. sored = Kyle . SW NW NW 28-4n-4w 


S.D 
Bureau County 
John Wall 1 F. J. Baird..... NW NW NW 9-18n-10e 


S.D. 1,180 ft 
~_ ee 
W% NW SW 10-3n-7e 


E SW SW 15-3n-7e 
SE SW NW 34-2n-13w 


Schuman 1 L. Deha 
Menard 2,235 _ ; drilling 2,249 *. 
Dee Miller 1 Sm 
Drilling 1 ‘380 f 
Big ae. Drig. ’ ‘Seibert .. 


Derric 
Clinton County 
Nat. Consumers Oil 1 Fricke..... NW SE SW 14-1n-2w 


Drilling 215 ft 
Crawford County 


Nielson Bros. 1 First Nat. Bk.....NW SW NW 4-8n-12w 
Drilling 900 ft. 


Douglas County 
Pogue et al 1 Owens .. .. NW SW NW 26-15n-7e 


Drilling 100 ft. 
Edwards County 


J. D. Barnes 1 Hodgson . 
10-in. 50 ft., drilling 200 ft. 


Fayette County 
——— et al 1 Bail .... . NE SW SE 16-7n-3e 


John | Purmmill 1 Isbell . NW NE SW 33-8n-1w 
Carter 1 L. Dial SW SE NE 12-8n-32 
Location, 
Ford County 


N% NE 1-2s-10e 


Nelson et al 1 Erp SW NW SE 19-24n-7e 
St. Peter 2,112 ft., drilling 2,365 ft. 


Franklin County 
Helmerieh & Payne 1 P. M. Marvel NW NW SW 36-7s-4e 


Drilling 1,851 ft. 
Hamilton County 


Kingwood 1 Williams _.. S% SE NE 3-4s-6e 
St. Genevieve 3,377 ft.. St. Louis 3,566 ft., S.D. 3,578 
ft., swab 150 bbl. oil and 17 bbl. water in 12 hr. 
Later swabbed 30 bbl. oil and 160 bbl. wae in 8 hr. 

Exchange-Kingwood 1 Prince. .....NW NW 31-5s-7e 
Menard 2,239 ft., Waltersburg 2, 339 X.. en 2,372 
ft., Tar Springs 2, 380 ft., Glen Dean 2; 467 hi, Golconda 
2,620 #., Cypress 2,743 ft., Paint Creek 2,921 ft., 
Benoist 2,964 ft., drilling ahead. 

Exchange 1 Stelle . SW NW SE 27-5s-6e 
Benoist 2,945 ft., T.D. 2,962 ft., swabbed 284 bbl. oil 
and 5 bbl. water, testing, T.D. 2,972 ft. 

Hancock County 

Sam Tate et al 1 J. Rice SW NE NW 28-4n-5w 
Drilling 1,200 ft. 

Jasper County 

Lane 1 J. Huddleston S% SW NE 9-8n-10e 
Derrick. 

Anderson & Vorhees 1 A. Pippen .SE NW SW 16-8n-10e 
McClosky 2,551 ft., T.D. 2,570 ft., 1,000 gal. acid, 
swabbed lost oil load, retreated’ with 2,000 gal., 
swabbed 15 bbl. an hr., mostly water. Now pumping 
2 bbl. oil and 190 bbl. water oe day. testing. 

Pure 1 Dickerson-Harvey Con. ._E% NW NW o7- 5n-10e 
Rigging up rotary tools, 

..N% NE NW 7-5n-10e 


Jasper Oil 1 O. Poehler..... 
Drilling 2,100 ft. 
W% SW SW 16-6n-10e 


Pure 1 C. C. Price 
Location. 
Jefferson County 
Obering & Phillips 1 A. F. Howe... NE SW SW 25-2s-le 
Drilling 1,385 ft. 


hy A SE NW 20-3n-12w 
w Sw NW 20-3n-1lw 


4 
United Drilling 1 Fornhoff . SW NW SE 27-2n-13w 
Running tubing aad rods, T.D. 2,721 ft. 
Ky. Nat. Gas 4 Bierhaus. S% NW SE 13-4n-11w 
Moving in standard tocls. 
Madison County 
Alch & aye | 1 Rinkel SE NE NW 33-5n-6w 


ak shing 610 ft. 
. A. Fisher 1 F. C. Kiskadden SE SW NE 27-5n-8w 


ae 12%-in. 32 ft., drilling 145 ft. 
Marion County 


Martin et al 1 Robinson ... SW SE SW 4-2n-le 
Trenton 5,268 ft.. S.D. 4.396 ft. 
Clevetin Prod. 1 E. Squibb S% SE SE 29-3n-3e 
errick. 
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Macoupin County 
oO. PRT 1 a ne SE NW NE SE 7-9n-7w 
—— & big y Py Feiker........NW NE SW 1-9n-7w 
Run 6%-in. t 
_, County 
W. L. Topf 1 Neiman E% E% SE 30-8n-5w 


Water 475-85 ft., ee > ahead, show gas 435-80 ft. 
Thorpe & Grant 2 B. Woods SW NW NW 32-11n-5w 
Testing 612 ft. 
W. L. Topf 1 Fisher NE NE SW 19-9n-3w 
Drilling 902 ft. 
H. Greene 1 Unknown SW SE NE 7-7n-2w 
Location, 
Pope County 
L. V. Garvier 1 Peoples 


Derrick. 
St. Clair County 
Harris et al 1 City Park 
S.D. 1,629 ft. 
B. W. Fitzgerald 1 Ittner 
Moving in standard tools. 


Shelby County 


. Powell et al 1 P. H. Fritz SE SE NW 23-10n-5e 
Moving in tools. 

. Powell 1 Rincker SW SW SE 22-10n-5e 
Benoist 1,904-20 ft., pav 1, tt -54 ag | 1, 974-77 ft., Ste. 
Genevieve 1,999 ft., T.D. 2,138 ft., P 1,972 ft., set 
65-in. 1,942 ft., tested mostly Me mg from behind 
casing shoe, 20 and 10- -qt. shots, 400 ft. fluid, 50 per 
cent water, T.D. 2,138 ft., P.B. 1,970 ft., cleaning out. 


Tazewell County 
SW NW SW 24-25n-3w 


NE NE NE 30-11s-5e 


NW SE 34-2n-9w 
. SE SW SE 9-1n-8w 


Bartelmay 1 Mathis 
S.D. 324 ft. 


Wabash County 


C. A. Evarts 1 Hahn NW SE NW 8-1n-12w 
Machinery on ground. 

Yingling 1 Seiler ... NE SE SE 34-1s-13w 
Glen Dean 2,087 ft., drilling 2,275 ft. 

N. V. Duncan 1 Schroeder SE SW SW 11-3s-14w 
Glen Dean 2,276 ft., Golconda 2.380 ft., slight satura- 
tion 2,553-63 ft., drilling 2,630 ft. 


Warren County 
Monarch 1 F. Hoadley 
Drilling 495 ft. 
Washington County 
A. Borton et al 1 Edmiston N E SW 5-2s-lw 
Glen Dean 1.310 ft., Benoist 1.657 ft., S.D. 1,665 ft. 
Lewis Lilly 1 Noble NW NW SE 31-3s-4w 


Drilling 275 ft. 

White County 
Carl Robinsor: 1 Taylor S% NW NE 11-5s-9e 
85%-in. 122 ft., Kinderhook 2,140 ft., Menard 2,515 ft., 


drilling 2,655 ft. 
O. O. Borden 1 I. McCallister NE SE NE 7-5s-14w 
SW NW NE 22-3s-10e 


NW NW 11-9n-lw 


Menard 2,139 ft., drilling 2,150 ft. 
Noah & Morrison 1S. Kershaw . 
Rigging up rotary. 


Wayne County 


Eason & Weinert 1 C. Bright N% NW NE 2-2s-7e 
Waltersburg 2,373 ft., ‘Golconda 2,740 ft., Cypress 
2,855 ft., Benoist 3,029 ft., Ste. Genevieve 3,205 ft., 
Rosiclare 3,225 ft., Fredonia 3,260 ft., 5%4-in. 3,300 
ft., perf. 3,212-24 ft., 3,000 gal. acid, swabbed 49 bbl. 
oil and 10 bbl. water in 4 hr., testing. 

Lavender & French 1 T. G. Puckett NE NE NE 17-3s-8e 
oo 2,540 ft., Glen Dean 2,790 ft., Golconda 2,940 

base Golconda 3,033-38 ft., Cypress sand 3 ,070 ., 
Pate Creek 3,177 ft., drilling’ 3,406 ft. 


+—-» 
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Rocky Mountain Area 


(Continued from Page 242) 
ducer and proves up considerable territory. It' had the 
top of the Embar at 3,490 ft. and the Tensleep at 3,523 
ft. It was acidized with 1,000 gal. 
Cascade County 
Bugiiers Synd. 1 Shannon-Roberts 
T.D. 3,100 ft., ran casing to 3,074 ft 
Daniels County 


Copan Oil & Gas 2 Wiley NW NW NW 10-36n-50e 
Moving in rotary to resume at 1,928 ft., formerly 
White Tail Oil & Gas Co. 


Garfield County 


H. H. Schwartz, Jr., 1 Charles SE NW 21-15n-30e 
S.D. 3,528 ft. 


SW NE 12-20n-le 


Glacier County 
Cut Bank had only one completion in Texas Co. 10 
Unit 9, C SW SE 9-32n-5w, which swabbed 200 bbl. first 
24 hours at 3,057 ft., total depth, from the Cut Bank 
sand at 3,008-47 ft. Main pay was at 3,035-43 ft. 
There were five new operations. ; 
Wm. Hanlon 3 Allotted-131 .. SW SE NE 7-32n-5w 


Rigging, first report. 
Texas 6 Purdy NW SW SE 35-35n-6w 
C NE SW 34-35n-6w 


Rigging, first report. 
British American Oil 13 Tribal 

NE SE NW 15-34n-6w 
C NE NW 14-35n-6w 


Rigging, first report. 

Kately, Agent 3 Kramer 
Rigging, first report. 

Texas 2 Kneale 
Location, first report. : 

A. R. Pardue 5 Tribal-171 : SW:SE SW 7-32n-5w 
on 1,125 ft., top Colorado 535 ft., 10%-in. at 
550 ft 

Glacier Prod. (3 Miller NE NE 30-35n-5w 
Drilling 1,455 ft., top Colorado 565 ft., ae in. at 574 ft. 

Glacier Prod. Co. 3 Rigney.. ‘SW NE 2-35n-6w 
Drilling 2,190 ft. 

Texas 9 Morrison 660 ft. S of N% cor. 27-35n-6w 
Coring at 2,860 ft. 

Dakota-Montana 1 Tribal-112 SW NW NE 16-35n-6w 
Standing at 3,015 ft. 

A. B. Cobb 1 Tribal-187 C SE NW 19-32n-5w 
Cemented 7-in. at 2,809 ft. 

R. A. Kullberg 1 Tribal-182. . C NE NW 19-32n-5w 
~~ 

R. Wagner 3 Tribal-173 . SW SE SE 12-32n-6w 

M orilling . at 2,966 ft., hole full of oil. 


Phillips County 

Montana-Dakota Utilities Co. had three completions 
and one new operation in the Bowdoin gas field, 

No. 611, C Lot 7, 6-32n-33e, was completed at 1,026 
ft. for 1,140,000 cu. ft. of gas with a rock pressure at 
262 Ib. 

No. 612, CWL NE NE 7-32n-33e, was completed at 
975 ft. for 813,000 cu. ft., pressure 267 lb. 

No. 615, C SE SW 5-32n-33e, was completed at 1,009 
ft. for 980,000 cu. ft., pressure 252 Ib. 


Montana-Dakota Utilities No. 619 C SW SW 2-32n.33¢ 
Spudded and S.D. (first report). 

Montana-Dakota Utilities No. 616 . 
Set casing at 771 ft., drilling in. 


Stillwater County 

Texas 1 Unit .... ....... SE NW 10-4s-19¢ 

T.D. 7,116 ft., running Haliburton test. 

Toole County 

Kevin-Sunburst had one completion in Casper T. Oien 
11 Engemoen, NW NE SW 11-35n-2w, which is pump- 
ing 25 bbl. a day at 1,634 ft., from the contact at 1,629. 
34 ft. It is not showing any water. 

There were no new operations. 


C. E. Biggs NE NW 22-37n-7 
Rigging As standard rig, Sage ‘Creek district. 

Pacific py Oils 10 Govt. .... SW SE SE 8-35n-2w 
S.D. 


CWL SW NW 14-35n-3w 


. CSE NW 5-32n-3 33e 


Big West Oil e Ellingson... 
T.D. 1,826 


dry in contact at 1,774 ft., breaks at 

1,824- 26 re, ‘amend second time without results, w ill 
plug back and complete as gas well in Sunburst. 

mk & Coolidge 2 State 


SE SW SE 26-36n-2w 


Mountain 7s 1-X Nelson SE NE 12-35n-le 
S.D. 2,120 ft. 


Pfabe & Engleking 13 Govt. CNL SE SE 19-35n-2w 
T.D. 1,518 ft., contact 1,518 ft., show of oil, standing. 

Vander Pas 4 Ward . NE NW SW 28-35n-3w 
T.D. 1,740 ft., show oil in contact at 1,728-40 ft., 
running tubing to acidize. 

Cc. D. and H. O. Stock 6 Hagerty SW SW 13-35n-2w 
T.D. 1,579 ft., pumped 2 bbl. oil, 4 bbl. water, will 
acidize. : a 

Kippen Oil & Gas 2 Solberg CSL NW NE 20-35n-3w 
T.D. 1,903 ft., good show oil in contact at 1.890-1,903 
ft., acidized, testing. 

Valley County 
The Montana-Dakota Utilities Co. placed its 15-mile 
natural-gas line from Glasgow to Nashua in operation 
on November 1. This is an extension of the company’s 
line from the Bowdoin field in Phillips County to Glas- 


gow, a distance of 32 miles. 


NORTHWEST NEW MEXICO 
McKinley County 
Ambrosia Investors Co., Inc., 1 Govt. SE SE 11-14n-10w 
Drilling 1,200 ft. 
San Juan County 
Red Cactus Oil i Tribal 
Drilling 675 ft., 8%-in. at 660 ft. 
San Miguel County 

The Bell ranch in the eastern part of San Miguel 
County, New Mexico, consisting of 463,000 acres, is under 
lease to Harold C. Bishop of New York and not Humble 
Oil & Refining Co. 

F. B. Plummer of Austin, Tex., and Chester Thomas, 
formerly of Tulsa, but more recently engaged by 
Dominican Seaboard Oil Co. in Santo Domingo. are 
now detailing structure and doing plane-table work on 
the Bell ranch for Mr. Bishop. There has been no 
exploitation agreement made with any major company, 
Mr. Bishop reports, 


Southwest Drilling, Inc., 1 Conchas NW NE 
Recementing 8%-in. at 2,635 ft. 


4a-> ii 
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Permian Basin, Panhandle 


(Continued from Page 241) 


be 4 & Tallmadge 1 Rudahl NE SE 
sn, ft. ‘lee 692 ft. — 
ell 1 Hale 
wills ac cu. ft. gas from 1,540-60 ft., sulfur we a 
at 1,823-24 ft., P.B. 1,528 ft., perf. casing 1,540-66 
ft., est. 100,000 cu. ft. gas. ek 
Dooley & Haynes 1 Martin SE NW 9-18-25 
Tt. 1,00 


asing. en 
0 ft., running 5%-in. c ew NE 14-20-26 


SE cor. 35-29n-18w 


34-17n-21le 





2-20-24 


Knox ‘g Featherstone 1 Hatchett 
Set 8%-in. at gd ft.. S.D. 625 ft ' a 98 
Talmadge 1 Sta ..SW NE 24- 1 
Siebe ft show oil 2,505 ft., 10%-in. at 358 ft., S.D. 
ay yt “Grant t 1,300 ft.. S.D. 1,874 ee 
et -in. a “3 
Clark & LaNeve 1 Boul SE NW 28-19-27 
Show oil 1,126 ft., SD. "1,250 ft. 
Suddreth et al 1 Willis 
6 mi. W of Getty field, location. 
sa Brovles 1 Canfield SW SW NW 
1 mi. NE of te Creek discovery. 
Fred ter 1 Dev 
Tov — black lime 1,080 ft., 


1,200 
Lea County 


eer. & Weiner 1 Saunders.. 
T.D. 4,580 ft., S. se 

Great Western Prod. 1-D Sta SE SE 30-12- 
T.D. 4,385 ft., P.B. to 3,048. tt. show oil 3,021-33 ft., 
perf. casin with 24 shots and bailed at rate of ey 2 
bbl. oil and 6% bbl. water per 12 hr., tested 14 D 
fluid per hr., 40 per cent water. 


Otero County 


R. H. Ernest 1 Located Land Co. 
S.D. 3,729 ft. 


SW NW 14-20-28 
13-18-30 


12-23-35 
drilling ahead 


NE NE 20-21-38 


SE SE 25-7 
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APPALACHIAN FIELDS 





i Test to Be Started on Western 


STAFF CORRESPONDENT 


ITTSBURGH, Nov. 11.—During the past week in 
pi lower eastern fields 32 operations were com- 
pleted of which 2 were dry, 27 gas wells, and 3 oil pro- 
ducers. Interesting developments are reported from each 
division. 

WEST VIRGINIA 

A new interesting wildcat test has been announced 
that will test a new structure. In Randolph County, Cum- 
berland and Allegheny Gas Co. will drill on the Elva 
Simmons farm in Valley Bend district. It is about 4% 
miles S 30 W of Beverly, the former court house. It 
starts at an elevation of 2,030 ft. and is located on the 
west flank of Deer Park anticline. 

In Ravenswood district, Jackson County, the two wild- 
cats being drilled by Columbian Carbon Co. on the P. F. 
Riggs and F. F. Starcher farms are drilling at 2,245 ft. 
and 1,550 ft. In Poca district, the test drilling to the 
Clinton sand on the John Price farm has reached 5,972 
ft 

In Grant district Harrison County, the deep rotary test 
of the Hope Natural Gas Co. on the C. S. Gribble farm 
is drilling at 7,760 ft. or 470 ft. below the top of the 
Oriskany sand. It is nearing the Newburg horizon. 


Boone County 


Sherman district: Pure 87 Federal Coal Co., 1,243,000 cu. 

ft. gas, Weir sand, R.P, 380 lb., T.D. 2,181 ft. 
Braxton County 

Birch district: Pittsburgh W. Va., 7,732 Ed L. Boggs for- 
mer gas well, now ——s 45 bbl. oil a day along 
with 2,000,000 cu. ft. g 

Pittsburgh & W. Va. 7, 428 Flossie Snodgrass, 168,000 

cu. ft. gas, Injun sand, T.D. 2,272 ft. 


Cabell County 


Grant district: Monickel Gas Co. 1 Oliver L. Locke, 235,- 
000 cu. ft. gas, Big lime 1,508-1,675 ft., Big Injun 
1,705-1,957 ft., Berea 2, 221-41 ft., Brown shale 3, 120- 
3'887 ft., Corniferous lime 3, 887 f 


Calhoun County 


Sheridan district: Hope 1 F. E. Rothlisberger, former 
gas well. a flowing 25 bbl. a day, Maxton sand, 
Se 


T.D. 1,010 
Gilmer County 
Center district: Pittsburgh & W. Va. 7,742 C. N. Snod- 
grass, 356,000 cu, ft. gas. Injun sand, T.D. 2,139 ft. 
DeKalb district: Roberts & Weekley 1 J. W. Stern, dry, 
Maxton sand, T.D. 1,497 ft. 


Hancock County 


Grant district: R. J. Braden Co. 59 C. E. Brenneman, 12 
bbl., Berea, T.D. 895 ft. 
Logan County 


Logan district: O. B. Cunningham 1 John Justice, 800,000 
cu. ft. gas, Big lime 1,768-1,950 ft., Big Injun 1,950- 
96 ft.. no Berea, plugged back to Big lime at 1,950 
ft., T.D. 2,440 ft 
Mingo County 
beast yor district: M. C. Blackburn 2 Lucinda Chafin, 
8,000 cu. ft gas Maxton sand, 68,000 cu. ft. gas 
en shale; Maxton sand 1, 207-22 ft., Big lime 1,- 
322-1,484 ft., Big Injun 1, 484-1,565 ft.. Berea 2,038- 
2,145 ft., brown shale 2, 145- 2,875 ft., TD. 2,875 ft. 
Putnam County 
Curry district: Jackson Gas Co.. 1 W. C. Rupe, 200,000 
Ss Le gas, Big lime 1,425-1, 575 ft., T.D. 1,575 ft., not 
sno 
Ritchie County 
Murphy district: Hope 8,524 J. T. oor, 450,000 cu. 
ft. gas, Injun sand, T.D. 1,926 
Clem S. Morris 1 L. Ww. net ee 42,000 cu. ft gas, 
Injun sand, T.D. 1,927 ft. 
Union district: Mud Lick Oil & Gas Co. 3 R. M. Brissey, 
69,000 cu. ft gas, Injun sand, T.D. 1,880 ft. 


Roane County 
Harper district: Boggess Drilling Co. 24 Harvey Jones, 
681,000 cu, ft. gas, Salt sand, T.D. 
American Oil Development Co. 1 Robert Romine, dry, 
Salt sand, T.D. 1,790 ft. 
Upshur County 


Buckhanan district: Pittsburgh & W. Va. 7,755 I. M. All- 
man, 35,000 cu. ft. gas, Benson sand 4,739-61 ft., 
gas 4,741-52 ft., T.D. 4,987 ft. 

Meade district: Cumberland & Allegheny 300 Roy Wil- 
liams, 285,000 cu. ft. gas, Gordon sand 2,009 ft., gas 
1,971-2,005 ft., T.D. 2,029 ft. 


Wayne County 
Union district: Hale, Lowe & Francis 1 Perlie Brumfield 
(Basil S. Burgess) 550,000 cu. ft. gas; Big lime 1,170- 
1,335 ft., Big Injun 1,380-1,420 ft., Berea 2,005-15 
ft., brow n shale 2,400-2,865 tt., T.D. 2,875 ft. 
ORISKANY GAS FIELDS 
Kanawha County 
Poca district: Glen Oil & Gas Co, 1 A. V. Olive, 846,000 


NOVEMBER 





14, 1940 


cu. ft. gas, Corniferous 5,005 ft., Oriskany 5,117 ft., 
T.D. 5,158 ft., not shot. 


DRILLING 


Poca district: Godfrey L. Cabot 4 D. Holmes Morton, top 
Corniferous 4,862 ft. 
ac fe Cabot 12 Putnam Company, Corniferous, 


United Carbon 1 Robert Wines, Corniferous, 4,858 ft. 

United Carbon 1 William Wines, Corniferous, 4, 886 ft. 

United Carbon 1 Q. C. Tolley, Corniferous, 4854 ft. 

gc et al 1 R. B. Baldwin Corniferous, 4,- 
1 4 


NEW WORK 
Boone County 


Scott district: Owens, cy’ 33 Cassingham Coal 
Land Co., elev. 881.3 


at County 
Birch ag aac & W. Va., 7,700 Ida Young, 


elev. 1 
Pittsburgh & W. Va. 7,773 Bessie Mollahan, elev. 1,035 
Cabell County 
Guyandotte district: George L. Starr 1 Russell E. Starkey, 
elev. 545 ft. 
Gilmer County 
Center district: H. M. Hunt and H. R. Adams, 1 G. O. 
Kennedy, elev. 992.37 ft. 
Hancock County 
Grant district: R. J. Braden Co. Nos. 73, 74, 75 C. E. 
Brenneman, 
Jackson County 


Ripley Gate: United Fuel Gas Co., 4,982 E. G. Scherr 
et al. 


Kanawha County 
Big Sentry district: United Fuel Gas 4,983 M. D. Shafer, 
et al. 


Marshall County 

Marshall district: J, T. McIntire Co. 1 W. C. Steger. 
Pleasants County 

Sete Cone Leavitt & Black 1 C. T. Leavitt, elev. 


Ritchie County 
Gone district: Reno Oil Co. 1 W. D. McIntire, elev. 872 
x 


Randolph County 


Valley Bend district: Cumberland & Allegheny 303 Elva 
Simmons, elev. 2,030 ft. 


Taylor County 


Booths Creek district: Pittsburgh & W. Va. 6,113, Fannie 
R. Brightwell, elev. 1,247 ft. 


Wayne County 
Stonewall district: Owens, Libby-Owens, 23 Hoard-Bald- 


win, elev., 1,052.2 ft. 
——, Aistrict: United Carbon 1 L. B. Ferguson, elev. 


Wetzel County 


Proctor district: Manufacturers Light & Heat 2 August 
Blatt, elev. 1,089 ft. 
Manufacturers ‘Light '& Heat 1 Henry Homan, elev. 1,- 


SOUTHWEST PENNSYLVANIA 


On Chestnut Ridge in South Union Township, Fay- 
ette County, Peoples Natural Gas Co. are assured of a 
commercial well in 2 Piedmont Coal Co. In the 
Onondaga lime, the first gas pay in the chert beds was 
struck at 6,428 ft. which finally gauged 280,000 cu. ft. 
gas a day. At 6,464 ft., additional gas was struck 
which increased the volume to 1,200,000 cu. ft. gas. 
It was shut in for test and the rock pressure was 
2,220 lb., slightly greater than in the other wells now 
producing. It is now drilling at 6,481 ft. This com- 
pany’s No. 3 is drilling at 3,647 ft. 

South along the ridge, New Penn Development Co., 
William E. Snee are spudding 3 Summit Hotel (Heyn). 
In North Union Township, Wasson and others are 
drilling at 6,368 ft. in 2 J. H. Sorg with the Tully lime 
topped at 6,350 ft. or subsea 3,839 ft. placing it about 
143 ft. lower than 2 Piedmont Coal. There was no 
change in Laurel Ridge nor in Maryland where a bail- 
er is being fished in 1 Humberson, on Accident Dome 
in Garrett County and at a depth of 6,830 ft. 


Allegheny County 
Shaler Township: Price Bros. 1 Kate  aaae small gas 
well, Thirty-foot sand, T.D. 1,750 f 
West Deer Township: Harbison et al : ‘Melntyre, 352,- 
000 cu. ft gas, Thirty-foot sand, T.D. 1,701 ft. 
County 
Cowanshannock Township: Peoples 1 Michael Miketa, 


Flank of Deer Park Anticline 


267,000 cu. ft. gas after shot, Bradford sand, T.D. 


3, 585 ft. 
Kittanning Township: Local Co. 1 G. A. Scholl, 63,000 
as, Hundred-foot, Speechley, and Bradford 
A. ae D. 3,450 ft. 
Clarion County 
Porter Tomneeey: Squirrel Hill Gas Co. 1 Charles pL. 
ley, 170,000 cu. ft. gas, Murraysville and Hund 
foot, T.D. 2,640 ft. 
Fayette County 
Nicholson Township: Du 7 1 George Moher, 300,000 
cu. ft. gas, T.D. 2,3 
Greene County 


Richhill Township: Natural Gas Co. of W. Va., 2 Harry 
Coffield, 126,000 cu. ft. gas, Fifth sand, T.D. 3,220 ft. 


Washington County 
Nottnetem Township: Beedle & Clark, 1 er} 
Coa , 20,000 cu. ft. gas, Gantz sand, T t. 


an | Township: ‘Gorn ie 1 Elizabeth Nicholls, 169,- 
000 cu. ft gas, second Salt sand, T.D. 1,425 ft. 


Westmoreland County 


Peoples 1 John McCreary, 2,087,000 cu. 
-96 ft., T.D. 3,097 ft. 


DRILLING 


Allegheny County 
ruts cee Oscar O. Goss et al 1 C. F. Chubb, 1,- 


ion; we Charles B. Wachter 1 Joseph Pierce, 


Bell Township: 
ft. gas, 3, 


Armstrong County 
es” oe T. W. Phillips 1 Mrs. H. E. Gilchrist, 


Boggs nae: F K. Sharp et al 1 Joseph Sefton, rig. 

Burrell Township: Equitable Gas Co. 1 Mrs. oe rav- 
ener, cleaning out at 1,550 ft. to deepe 

a ‘ownship: Peoples 1 James “McKinney, 


2.510 ft. 
Wm. McCollins et al 1A. ie eens h, location. 
T. W. Phillips 2 Harre Boyer, 1 3 
—- Gas Co. 1 J. a 2,525 ft. 
Shelocta 1 Park Rearick, locatio 
East Franklin ye ed Leithola ‘Ges Co. 1 John Roof- 
ner, cas 
Kiskiminitas Township: Shaw & Townsend 1 Michael 


Zitterberg, 2,104 ft. 
Apollo Gas Co. 2 J. P. Wilson —s, 104 ft. 
Kitteoetas Township: Local Co. 1 B. H. Shreckengast, 1,- 
Equitable 1 David Shoemaker, 3,247 ft. 
Plum Creek Township: Shelocta 2 2 Harry Kough, location. 
Wayne Township: Penn Wayne 2 Ed Coe, 2, ae ft. 
Daniel Sowers et al 2 William Rup 
Louden Drilling Co, 1 Armstrong Mrust Go Co. 75 ft 


Clarion County 
enere Saw nship: Owens Illinois Glass 1 J. C. Heinrick, 
shing: 
Porter Township: Gourley Gas Co, 3 Andrew Gourley, 
emg 30 ft. 
Squirrel Hill Gas Co. 2 Charles Fagley, location. 
ess, gt a Frank Shreffler 8 Clarion County 
om 


Red Bank’ Township: Mayport Clay Co. 1 Samuel Wyn- 


coop, \ 
T. W. Phillips 1 E. C. Buffington, 1,455 ft. 
T. W. Phillips 1 D. I. Miller, 1,010 ft. 


Fayette County 
German Township: J. H. Carnell 1 Albert Lily, 730 ft. 
— Township: Eberly, Snee et al 1 Bachman, loca- 


Nicholson Township: Greensboro Gas Co. 1 George Le- 
crone, spudd 

Greensboro Gas Co. 1 Frank Mozo, 1, — ft. 

Duquesne 1 Hattie Talbert, riggin; 

Wahler Powers 1 McKeefry Coal ta r 075 ft. 

Greene County 

Aleppo Township: Peoples 1 S. N. Rinehart, #130 
Center Township: Devins et al 1 Hugh Smi th, i 400. fi. 
Jackson Township: Equitable 1 Ocie M. Kerr, 2, 575 ft. 

Drummage et al 1 Frank Gilbert, 3,000 ft. 
Beenengeneme Township: Mayne et al 1 Stephenson, 1.057 


Greensboro Gas Co. 1 Charles eee. wy f standing. 
Harry Scott et al 1 Silas Provins, S.D. 3 

Morris ade sa Romney Rutan et al t I. J. Clutter, 

moving in 

Richhill Township: Carnegie 2 Ella Gewese will deepen. 

Whiteley Township: Lewis Petit et al 1 Shields, 1,319 ft. 
Waynesburg Home Gas Co. 2 A. J. Morris, 2,590 ft. 
Greene County Gas Co. 1 James Orndoff, 2,930 ft. 


Westmoreland County 
ay sy eee Apollo Gas Co. 2 Sadie J. Ander- 
son 
Hyde Park Foundry Co. 2 Andrew Grinder, 3,085 ft. 
Bell Township: Peoples 1 J. A. Kuhns, 2,400 ft. 
Washington Township: Pesples 1 J. T. George, 190 ft. 


Washington County 
Amwell Townshin: Chivers et al 2 James Bristor, 1,600 ft. 
Carnegie 1 D. C. hoop _ deepen. 
Carnegie 4 Redd, 2,790 
Morris ‘ownship: South Penn : Oliver Booth, 585 ft. 
Somerset Township: Carn D. Amos, 40 ft. 
Equitable Gas Co. 1 Rif: : ¥: ert #t. 
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South Franklin Township: H. V. Sprowls et al 2 Clarence 
Vankirk, 900 ft. 
West Bethlehem Township: George Gray et al 1 Harry 
Long, 2,410 ft. 
J. D. Amos et al 1 Frank Myers, rigged up. 





West Central Texas 


(Continued from Page 244) 


General Crude Oil 12 Flanigan, center of old Royston 

field, Ordovician test, drilling 4,250 ft. 
Hamilton County 

A. J. Caldwell 1 W. W. Jones, 1,002 ft. from NE, 150 
ft. from SE lines, W. H. Crowder Sur., rigging up 
to drill deeper below 3,010 ft. 

C. J. Meyers 1 Oats, 420 ft. from S and 1,035 ft. from 
E lines, F. Hughes Sur., 4,000-ft. test, casing set at 
3,400 ft., preparing drill ahead. 

Menard County 

Harry Baldwin 1 Leggett, SW SW Sec. 1, B.S.&F. Sur., 
drilling 550 ft. 

Jones County 

Pearson 1 Carlson, SE W% N*% Sec. 1, Blk. 5, H.&T.C. 
a Pinto test, surface casing set, prepare drill 
ahead, 


OT 6B} bl et = 
THREAD PROTECTORS 
jeu lNaximum 





@ CLEARS CREST 
OF THREAD 


@ LOCKS INSIDE 


OF PIPE 

© CLEARS FIRST 
FEW THREADS 

@ HAVE SMOOTH 
ROLLED THREADS 


No other Thread Protector can possibly give you the 
protection that WEDGE Thread Protectors give because 
only WEDGE has the patented features that provide 
4-POINT PROTECTION. To eliminate the possibility 
of damaged threads in transit just specify WEDGE 
Thread Protectors on each order of pipe. By doing so 
your threads get the MAXIMUM 4-POINT PROTECTION 
that only WEDGE Thread Protectors can give. 


Patent No. 2,156,169 


WEDGE Chill Rings save time and money and reduce 
laying costs. They use less welding material, also speed 
aligning, eliminate icicles, and assure perfect union. 
Your skilled help can lay the line faster with WEDGE 
Chill Rings. 


Write for Prices and Specifications 


WEDGE PROTECTORS, INC. 
9520 Richmond Ave., Cleveland, Ohio 


Thread Protectfors-Chill Rings 
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Danciger Oil & Refg. 1 Nelson, SW cor. Lot 82, De Witt 
Co. Sch. Lds. Sur. No. 126, prepare spud. 
Nolan County 
Arthur Harvey 1 L. N. McRee, SW NE Sec. 43, Blk. 19, 
T.&P. Sur., 5,200-ft. test, location. 


San Saba County 
Three Widows Oil 1 Ballard, NW cor. S% Sec. 80, 
H. Behrenroth Sur. 506, 2,000-ft. test, T.D. 1,150 ft., 
last report. 
Shackelford County 


Carson 1 Elliott, Sec. 49, B.A.L. Sur., resumed drilling 
after being S.D. at 1,685 ft., Caddo lime test to 3,620 
ft., saturation in Caddo lime 3,614-40 ft., treated 100 
gal. acid, swabbing est. 50 bbl. oil per day, preparing 
treat again with 1,500 gal. 

Georgian Oil Corp. 2 Blach, 1,290 ft. from SE and 540 
be from SW lines Sec. 391, T.E.&L. Sur., deep test, 
ocation, 


Taylor County 


Ce-beth Oil 1 City of Abilene, south shore of Lake 
Abilene on city property, 4,000-ft. test, eae re- 
port, drill pipe stuck, 1,940 ft., 

K. B. Nowles 1 Hardin-Simmons Univ., 8% NW Sec. 
36 Lunatic Asylum lands, 9% mi. S Abilene, S.D. 
38 ft. 

Throckmorton County 


Humble 1 Durham, Sec, 1627, T.E.&L. Sur., 10-in. at 
690 ft., drilling 2,830 ft. 





> 
a ae 


Oklahoma Fields 


(Continued from Page 232) 


Wagoner County 

Wildcat: Claude Jordan 1 Meriwether, NE NE NE 16- 
18-17. Mississippi 554 ft., T.D. 903 ft. in sand, gaged 
1,200,000 cu. ft. gas. 

Bilby area: Johnson & Bailey 1-A Thompson, C NW 
NE 22-19-15. T.D. 932 ft., pumped 5 bbl. 

Miscellaneous: James Pet. 3 Robinson, 21-19-15. Dutcher 

010-18 ft., shot with 40 qt. by Mid-Continent 

Torpedo, small oil well. 


WILDCAT REPORTS 


Caddo County 
Ray Stephens 1 Lankford 
Drilling 2,135 ft. 
Texas 1 Smith 
Drilling 4,373 ft. 
Comanche County 
Hilton Phillips 1 Reick NW NW SW 29-4-10w 
Setting casing 162 ft. 
Cotton County 
E. R. Stewart 1 Emery NE NE NE 30-3s-13w 
Old T.D. 2,503 ft., drilling 2,548 ft. 


Creek County 


SE SE NW 6-6-9w 
C NE NW 2-5-12w 


Irvin ~~ 1 Bailey SE NE SE 1-18-9 


T.D. 1,927 ft., S.D 
Hughes wend” 
Magnolia 1 McKoy Ww _ SE 16-5-11 
Booch sand 2,779 ft., dry, drilling 3, 4760 ¢ 
Don Feagin et al 1 Fulks NE NW SW 8-9-11 
Setting 6-in, 2,485 ft. 
Jackson County 


G. R. Burke 1 Estes SW SW NE 34-3-19w 
Drilling 860 ft 
Kay County 
Union Natural 1 Long 
Old T.D. 1,670 ft., drilling 2,100 ft. 
Kiowa County 
Dempsey & Son 1-A Dempsey 
S.D. 40 ft. 


NW cor. 29-28-1 


NW SW NE 31-4-18w 


Hurst & Groth 1A Groth SW cor. 3-4-16w 
Drilling 450 ft., new hole. 
Artie Baker 1 Coakley NW NE SE 30-7-17w 
Show gas 820-28 ft., show oil 830-35 ft., drilling 860 ft. 
Lincoln County 


Mason & Stuart 1 Crane SW NE SE 7-12-5 
T.D. 4,242 ft., pumped 81 bbl. oil in 24 hr, 
Logan County 
Big Chief & Ellison 1 Strange 


Drilling 1,900 ft 
Love County 


Colvin & Hicks 2 Westheimer C W% SE SW 27-6s-2 
T.D. 2,907 ft., casing parted at 1,900 ft., S.D. for casing. 


McIntosh County 


McNutt & Young 1 Life SE SE SW 1-12-16 
Booch 1,473-85 ft., T.D., gaged 1,930,000 cu. ft. gas. 
Okfuskee County 
Portable Drig. 1 Walker ...SW NW SW 17-13-7 
Bartlesville 3,153 ft., show oil, T.D. 3,188 ft., S.D. 
Vierson et al 1 Leonard. . SW SE NW 11-13-7 
T.D. 3,594 ft., flow 7 bbl. oil ‘and 65 bbl. water in 24 hr. 
Davon Oil 1 Sporleder CSW NW 35-12-9 

T.D. 3,978 ft. in Hunton. 
W. O. Carte 1 Bucco NE NE SE 20-10-12 
T.D. 875 fi., setting 8-in. casing. 


Osage County 


Oklahoma Natural 1 Osage 
Drilling 4 000 ft. 


C SW SE 27-18-4w 


NW NW NE 29-22-12 


Pontotoc County 


Catlett et al 1 James NW NW NE 19-5-4 
Trenton lime 2,765 ft., coring 2, 880 ft. 
Heintzelman & Theodore 1 Crawford. NE NE NW 12-4-6 
Drilling 435 ft. 
Pottawatomie County 


J. F. Smith 1 Maud ; SE SW SE 27-8-5 
Mayes 3,836 ft., Woodford 3,970 ft., Viola 4,218 ft., 
drilling 4,355 ft. 

Vierson O. & G. 1 Meyers 


Drilling 205 ft. 
re County 


SE NE NE 1-11-6 


Amerada 1 Campbel 
Dense 4,170 ft., Srilling 4, 181 ft. 


Stephens County 
SE SW SW 5-1s-7w 


N% SW SW 30-9-6 


Halliburton 1 fee 
Drilling 597 ft. 


Sun Oil 1 Boring 
Dry sand 6,225. 40 ft., 
test. 

Brown et al 1 Dill . C SE SE 6.35 
TD. 1,838 ft., P.B. 1,350 ft., bailed dry, light sho” 
oil, moved tools out sd 

G. L. Pace et al 1 Miller .-NW NE NW 13-2¢. 
Arbuckle lime 2,711 ft., T.D. 2,741 ft.. will py 
952 ft. and test. si 


Tillman County 
NW NW NE 24.2 


NE SW Nw 9. 
T.D. 6,310 ft., P.B. 5,700 ft", 


Price et al 1 Crow 
Drilling 985 ft. 


Woods County 


sulf 1 Hess 
Drilling 4,960 ft. 


FIRST REPORTS 


Carter County 
Magnolia 82 Richards CSL 
Jones 2 Daugherty NE SW SE 
Neustadt 2-A Bennett SE SW NW 
Smith 2 Ward CNL NE 19-4s.2w 
Gibson & Jennings 5 Griffin SW NE SE 20-459 
Carter 7 Walker . SW NW SW 20-4s.9w 
Turner 5 Stearns NE SW SW 21-4s.9w 
Turner 6 Stearns NE SW SW 21-45.2w 


Kiowa County 


Dempsey & Son 1-A Dempsey, = ildcat 
vv 


V SW _NE 31- -4n-18w 
Hurst & Groth 1-A Groth, wildcat SW SW SW 3-4n-5w 


31-3s-3w 
17-4s-2w 
17-45-2w 
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OS ANGELES, Calif.—Although California dry 
L gas fields have not yet become of economic 
importance, as gas produced with crude oil has 
been given priority in the channels of commerce, 
this group will eventually assume a more pro- 
nounced position in supplying the future demand 
for natural gas. There is very little likelihood, 
however, that the dry gas fields will go on steady 
commercial production within the next few years 
due to the large reserves of gas in primary oil 
fields now undergoing development. Several gas 
fields are being allowed to produce a relatively 
small volume of gas in order to provide greater 
flexibility of operation and facilitate distribution 
to areas somewhat remote from the main trunk 
transmission lines of the principal distributing 
utilities but as a rule they are being used as standby 
units. The McDonald Island field of San Joaquin 
County heads the list with a cumulative produc- 
tion of 8 billion cubic feet of dry gas to date fol- 
lowed by Buttonwillow gas field of Kern County 
with a production of nearly 17 billion cubic feet. 
Natural gas from Goleta goes south to southern 
California and gas from Buttonwillow is moved 
northward to the San Francisco Bay region. 

A total of more than 1 trillion cubic feet in 
dry gas fields is waiting for a market that ap- 
pears several years away. Only about 80 billion 
cubic feet of gas has been produced by the vari- 
ous dry gas fields up to the present, excluding 
that used during drilling operations, and also ex- 
cluding dry gas zones in proved oil fields. On the 
assumption that 10,000 cu. ft. of gas is the equiv- 
alent of 1 bbl. of crude oil, the 1,011,289,000,000 
cu. ft. of gas, expected to be produced from exist- 
ing dry gas fields, is the equivalent of about 
101,128,000 bbl. of crude and at 10 cents per 
thousand cubic feet represents a value of approxi- 
mately $101,128,000. 

The greater part of all gas distributed to domestic 
consumers and manufacturing establishments in 
California up to the present has been gas from 
oil fields. Kettleman North Dome field, discov- 
ered by Milham Exploration Co. October 5, 1928, is 
the largest producer of gas in the state as this 
field, which is nearly 12 years old and the largest 
in California, is still producing about 40 per cent 
of the total gas produced. 

The Rio Vista gas field which extends across 
Solano and Sacramento counties is by far the 
largest gas field in the state both with respect 
to the acreage proved and total future expectancy 
in production. Rio Vista has been given a pos- 
sible ultimate production of 750,000,000,000 cu. ft. 
and while this appe@rs rather large it is consid- 
ered conservative by operators familiar with the 
Structure and production characteristics of the 
field. The district has been credited with having 
a total of 15,000 acres proved as productive and 
this may be considered as ultra conservative. Rio 
Vista is without doubt the best gas field dis- 
covered to date from all angles and should show 
large production as it has two well defined gas 
zones that show an average porosity of 35 per 
cent. Production to date is about 12 billion cu. ft. 


Buena Vista Lake 
The Buena Vista Lake gas field is 18 miles 
Southwest of Bakersfield in Kern County, Cali- 
fornia. The nearest producing oil field is the 
Cole’s Levee field which lies off the east tip of 
Elk Hills in the San Joaquin Basin. The Buena 
Vista Lake gas field was discovered in 1934 by 
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California Dry Gas Reserves 


By L. P. STOCKMAN 


Ohio Oil Co. as exploration by reflection seismo- 
graph in 1933 revealed an anticline of sufficient 
structural closure to warrant a test. 

The dry gas is collected by a local gathering 
system and is delivered to the transmission lines 
of the Southern California Gas Co. for distribu- 
tion in southern California. To date, the reserve 
has not been drawn upon continuously, but is 
used as a stand-by for Los Angeles Basin con- 
sumption. A total of nine wells has been drilled 
but only five are productive. Drilling operations 
have definitely outlined the structure in the gas 
zone, revealing it as a closed anticline featured 
by gentle dips. The axial trend is about N. 50° W., 
and the structure is several times as long as it is 
wide. Productive closure, as demonstrated by 
drilling, is less than 50 feet. The field covers ap- 
proximately 1,000 productive acres. 


Stratigraphy 

A fairly complete composite log can be made 
up from the cored sections of the two deep wells, 
Nos. 1-A and 8-A Kern County Land, that have 
been drilled on the structure to date. In general, 
the section is stratigraphically similar to that of 
the Ten Section and Canal fields farther north. 
The Tulare formation is encountered at 4,045 ft. 
These Pleistocene sediments are composed of 
sands, sandy clays, siltstones, and claystones. 
From 4,045 ft. to approximately 5,050 ft., the sec- 
tion is that of the San Joaquin clays (upper Plio- 
cene). Within this zone, the sediments are large- 
ly claystones and siltstones, with thin sands up 
to 15 ft. in thickness. Several fossil markers oc- 
cur in this series, together with three productive 
gas zones. The sands are fine to coarse with fair 
porosity. Undifferentiated Etchegoin sands and 
Jacalitos (Pliocene) occur between 5,505 ft. and 
about 9,200 ft. This section, as cored and drilled, 
is known to be made up largely of alternating 
sands and siltstones or claystones down to about 


8,000 ft., and consists almost entirely of firm to 
hard shales and siltstones from 8,000 ft. to about 
9,200 ft. From about 9,200 ft. to 10,000 ft., the 
sediments are upper Miocene in age. It is in this 
range the drilling becomes progressively more dif- 
ficult. The hard, gray to brown shales of this in- 
terval becomes increasingly harder with greater 
depth. Not far above the Miocene sand zone, a 





CALIFORNIA NATURAL GAS PRODUCTION AND 
DISTRIBUTION BY YEARS 


(In M.c.f.) 
Lost 
or blown 

Year Production Utilization air 
er 68,650,000 62,630,000 6,020,000 
BE. etka. ese 82,000,000 72,000,000 10,000,000 
tees .... .. 120,600,000 93,000,000 26,600,000 
1923 ee" 319,262,352 129,148,352 190,114,000 
Ne sarnae' 248,519,406 121,097,406 127,422,000 
1925 . .. 236,646,717 145,152,717 91,494,006 
ee 274,364,773 189,084,773 85,280,000 
1927 Se 293,435,459 219,250,459 74,185, 
1928 . 316,830,147 239,239,423 77,590,724 
RE igae. Soa) ah 557,634,175 309,157,574 248,476,601 
1930 ater 555,145,655 228,753,165 326,392,490 
1931 “eae . $85,201,300 316,723,000 68,478,300 
1932 : 281,408,795 246,320,615 35,088,180 
1933 . 273,942,355 255,122,125 18,820,230 
1934 288,132,460 268,283,395 19,849,065 
1935 544 318,988,100 294,114,080 24,874,020 
1936 342,964,585 318,590,615 24,373,970 
1937 354,228,120 335,994,180 18,233,940 
1938 377,111,795 344,255,225 32,856,570 
1939 376,016,065 342.762,640 33,253,425 





hard cherty or siliceous shale zone occurs for 100 
ft. or more, and may be of considerable value in 
correlation work. The Miocene sand zone, from 
about 10,000 ft. to 11,000 ft., is probably the equiv- 
alent of the Ten Section or Stevens sand. This 
zone consists of alternating hard to firm sands 
and hard brown shales. Some of the shales are 
exceedingly hard and resistant to drilling, and the 
sands vary greatly in grain size and porosity. 
While considerable oil saturation was a feature 
of the sands in this zone, No. 8-A Kern County 
Land was abandoned after exhaustive attempts to 
make it produce had failed to result in satisfac- 
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tory production. The relatively small initials shown 
by gas wells completed by Ohio Oil Co. in the 
Buena Vista Lake gas field are somewhat mis- 
leading unless attention is called to the fact that 
the initials do not represent maximum production. 
No pipe line facilities were available during the 
period of development and the company was not 
interested in establishing maximum potential pro- 
duction. The Buena Vista Lake gas field has since 
been provided with adequate pipe line facilities 
and will ultimately prove highly productive nét- 
withstanding the field has up to the present been 
used only as a stand-by supply to meet peak loads 
during period of high consumption in southern 
California. 


Delano Gas Field 


The Delano (Trico) gas field of Kern and Kings 
counties is in the center of the San Joaquin basin 
about 37 miles northwest of Bakersfield. Topog- 
raphy consists of relatively flat sagebrush land 
with little or no surface indication of structure. 
Approximately half of the productive acreage is 
in Kings County and the other half in Kern Coun- 
ty, the separatrix bisecting the field in an east- 
west direction. The Delano gas field structure was 
located by seismograph survey and is an anticlinal 
dome. Production is found in the top of the San 
Joaquin clay series in the upper Pliocene sedi- 
ments. Two zones, the first Mya and the second 
Mya, are productive in two places. The productive 
zones vary in thickness from 25 ft. to 100 ft. and 
consist of about 25 per cent sand. Initial pressures 
ranged from 1,060 Ib. to 1,390 lb. and latest shut-in 
pressures ranged from 1,050 Ib. to 1,325 Ib. 

The Delano gas field was discovered by Trico 
Oil & Gas Co. on November 18, 1934. The field is 
not expected to show a high ultimate unless deep- 
er productive zones are discovered because the 
productive zones are relatively thin. Pacific Gas 
& Electric Co. and Southern California Gas Co. 
provided the field with a jointly operated pipe 
line outlet last year by laying 14 miles of 8-in. line 
to their Buttonwillow-San Francisco-Los Angeles 
main trunks. The new line cost approximatel, 
$125,000 and gave the Delano gas field its first 
outlet since completion of the discovery well in 
1934. Productive capacity of the field is about 
35,000,000 cu. ft. per day but it may require some 
additional drilling to maintain this rate when the 
district goes on steady production. The field has 
been produced only during the winter months 
when consumption reaches its peak. 

The Chowchilla gas field of Madera County, 
California, which appears to have only limited 
commercial production possibilities at the present 
time, was discovered by Pure Oil Co. April 2, 1935. 
The gas produced in the Chowchilla gas field has 
the lowest B.t.u. value of any dry gas field in the 
state. Gas from the upper zone has a calorific 
value of 930 Bt.u. but gas from the lower horizon 


contains 564% per cent inert nitrogen and hence 
the B.t.u. value is too low for commercial pur- 
poses. No drilling has been done in the field for 
about 4 years and the relatively large reserve of 
gas with more favorable heating value and better 
operating conditions in other fields indicates the 
Chowchilla gas field will probably remain inactive 
for an indefinite period. 


Willows Gas Field 


Ohio Oil Co. discovered a new productive gas 
field in the Willows area along the west side of 


after completion. Pacific Gas & Electric Co. pro. 
vided the field with an outlet late in 1938 and 
the field has been on steady but restricteq pro- 
duction since early in December 1938. Buttes Qj). 
fields, Inc., has a lease on 44,000 acres on the 
Marysville Buttes and has sufficient acreage to 
justify extensive development. The gas from this 
field, based on a calorimeter test, is 1,016 B.t.u,, 
the third highest heating value natural gas in 
the state. Since the company placed a resident 
engineer in charge of geological and engineering 
work considerable strides have been made in 
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the Sacramento Valley in Glenn County when No. 
1-A Willard in Section 18-20-2 was brought in flow- 
ing 5,356,000 cu. ft. through a 42/64-in. bean from 
2,364 ft. This field is about 135 miles northeast of 
San Francisco and the discovery well was fin- 
ished in 1938. The importance of this field can be 
determined only as a result of additional develop- 
ment, although the initial well that blew out and 
was destroyed showed a volume large enough to 
justify the expectation of a commercial accumu- 
lation of primary importance. 

Buttes Oilfields, Inc., has found a commer- 
cial gas field about 14 miles west of Marysville 
on the southerly flank of the Sutter or Marysville 
Buttes in Sutter County. This company has drilled 
four wells on the structure. No. 4 was the best 
completion as it showed an initial of 24,600,000 
cu. ft. from 5,855 ft. Production is coming from 
the Cretaceous topped at about 2,500 ft. and 
from a zone approximating 30 ft. in thickness. 
Drilling operations have progressed far enough 
to indicate existence of a good gas field as No. 4 
showed a shut-in pressure of 3,100 Ib. a few days 


drilling and production practice. Walter Stalder, 
a consulting geologist of San Francisco, recog- 
nized the potentialities of this structure several 
years ago and was for a time a member of the 
board of directors of Buttes Oilfields, Inc., which 
is finally getting into production after a long and 
sometimes discouraging campaign. 

The Marysviile Buttes have been formed by a 
volcanic intrusion that has cut through all of the 
great thickness of Cretaceous rocks underlying 
the Sacramento Valley. The former volcano of 
the Marysville Buttes is surrounded by a ring 
of sediments which from their outcrops are found 
to consist of the Chico (Cretaceous) rocks, of 
Eocene beds and of later Miocene and Pliocene 
gravels, sands, and clays. These sediments are 
capped and hidden in part of remnants of the 
volcanic cone which slopes gently toward the 
central volcanic mass. As a matter of comparison, 
it might be mentioned that this sedimentary basin 
of the Sacramento Valley involves an area ap- 
proximately 10 times as large as Los Angeles 
Basin. 











CALIFORNIA NATURAL GAS FIELDS 





In thousands of feet——————_—__,, 





Calorific Estimates Production Remaining 
County in bad value Proved ultimate to to be Name of 
Northern group: which located Date of discovery B.t.u. acreage production Jan. 1, 1940 produced purchasing company 
Eureka Humboldt Sept. 15, 1937 940 *100 Undetermined None Undetermined No outlet 
Fairfield Knolls Yolo May 15, 1937 960 *100 Undetermined 15,0 Undetermined No outlet 
McDonald Island San Joaquin June 2, 1936 965 1,500 100,000,000 18,000,000 82,000,000 Stanpac 
Potrero Hills Solano Dec. 15, 1938 991 *100 Undetermined No: Undetermined No outlet 
Rio Vista Solano and Sacramento June 18, 1936 1,040 8,500 730,000,000 11,861,000 718,139,000 Pac. Gas & Elec. Co 
Sutter Buttes Sutter 1933-1937 1,016 *500 25,000,000 1,500,000 23,500,000 Pac. Gas & Elec. Co 
Tracy San Joaquin Aug. 13, 1935 935 600 25,000,000 8,100,000 16,900,000 Stanpac 
Willows Glenn Aug. 10, 1938 990 *100 20,000,000 None 20,000,000 No outlet 
San Joaquin Valley: 
Buena Vista Lake fern July 3, 1934 1 000 875 40,000,000 2,500,000 37,500,000 South. Calif. Gas Co. 
Buttonwillow Kern Nov. 3, 1926 "985 1,000 34,500,000 16,750,000 17,750,000 Pac. Gas & Elec. Co 
Chowchillat Madera April 2, 1935 990 *300 Undetermined None Undetermined No outlet a Aas 
Delano (Trico) Kern Aug. 1, 1935 980 2,000 20,000,000 4,200,000 15,800,000 P.G.&E. & So. Cal. Gas Co 
o pon room Kern Feb. 12, 1932 980 3,750 22.500,000 2,900,000 19,600,000 Pac. Gas & Elec. Co. 
oastal area: 
Goleta Santa Barbara Aug. 5, 1929 1,035 250 75,000,000 14,900,000 60,100,000 South. Calif. Gas Co 
RM ere Rite Site His ts arden SACHS hue: Bia 9: 20,375 1,092,000,000 80,726,000 1,011,289,000 


*Arbitrary estimate pending additional development. 


?Gas of second zone at 8,300 ft. level contained 56% 





per cent inert nitrogen and hence low-calorific value 
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CANADIAN FIELDS 





HATHAM, Ont., Nov. 9.—Official fig- 
* ures show that crude and naphtha 
production from all Canadian fields for 
the first 8 months of 1940 totaled 5,426,- 
813 bbl. compared with 5,066,251 bbl. in 
the same period last year. New Bruns- 
wick production declined from 13,087 to 
11,962 bbl. and Ontario from 138,706 to 
124,338 bbl. Alberta production increased 
from 4,899,258 to 5,279,235 bbl. and that 
of the Northwest Territories was down 
from 15,200 to 11,278 bbl. 

Natural-gas production in August to- 
taled 1,582,755 M.c.f. for all Canadian 
fields against 1,877,90 M.c.f. in the same 
month last year. For the 8 months of 
1940 the output was 23,319,949 M.c.f. 
against 22,842,304 M.c.f. in the 1939 pe- 
riod 


New Saskatchewan Gas Field 


In the Bishopric area, in southern Sas- 
katchewan 33 miles south of Moose Jaw, 
a test drilled by Natural Sodium Products 
to secure crude for their sodium sulfate 
plant and oil refinery struck gas at 1,500 
ft., with a flow estimated 15,000,000 cu. ft. 
a day and 1,000 Ib. pressure. Test will be 
deepened about 50 ft. The strike opens an 
entirely new and previously untested gas 
area in the south of the province, about 15 
miles north of the Montana line. 


Kamsack Field 


In eastern Saskatchewan, a consider- 
able shallow gas field has been developed 
near Kamsack. The discovery well, 
drilled by Coal Gate Oils in 1938, is main- 
taining close to its initial flow and pres- 
sure. Of some 15 shallow wells, 12 are 
producing from depths between 200 and 
300 ft., with flows as high as 50,000 cu. ft. 
a day, production being mainly used by 
local industries. Northern Royalties 1, 
LSD 6, 35-29-32w1, the only deep test, is 
down 1,500 ft., about 360 ft. in the lime, 
and will be carried deeper for oil. 


Turner Valley Lime Tests 


North Turner Valley: Alberta Oil In- 
comes 2, LSD 4, 4-21-3w5, with 400-bbl, 
provisional allowable, flowed at the rate 
of 2,400 bbl. after acidization, and is 
making official test. 

Home Oil 1, LSD 8, 33-20-3w5, got the 
Madison at 7,202 ft. and cemented at 
7,225 ft. 

Home 5, LSD 16, 28-20-3w5, is below 
7,707 ft., 177 ft. in the lime. 

Foothills Oil & Gas Co., LSD 13, 27-20- 
2w5, is below 7,452 ft., 274 ft. in the Mad- 
ison, 

West Central field: Okalta Oil 9, LSD 
13, 18-19-2w5, finished at 7,971 ft., with 
provisional quota of 238 bbl., is testing 
after acidizing with 6,500 gal. Calmont- 
Northwest 2, LSD 5, finished at 7,956 ft., 
473 ft. in the lime, and is testing. 

Arrow Royalties 2, LSD i5, 13-19-3w5, 
finished at 8,353 ft., is flowing by heads 
before acidizing and looks like a big well. 
Twin Valley 1, LSD 9, finished at 8,184 
ft. 458 ft. in the lime, is acidizing and 
testing. 

Allied Royalties 1, LSD 16, 6-19-2w5, is 
below 7,253 ft. after getting the lime at 
7,169 ft. 


Southwest field: Pacific Petroleums 4, 
NOVEMBER 


14, 1940 


New Gas Field Is Found in 
South Saskatchewan 


By VICTOR LAURISTON 


LSD 3, 32-18-2w5, has finished a fishing 
job and is deepening from 7,848 ft., 318 
ft. in the lime. 

Northwest-Hudson’s Bay 4, LSD 14, 8 
18-2w5, finished at 8,387 ft., has acidized 
both lime horizons, and is testing produc- 


New Tests Starting 


North Turner Valley: Major Oils 2, LSD 
12, 4-21-3w5, location. 

West Central field: Southwest Petro- 
leum 5, LSD 2, 8-19-2w5, location. 

Atlas Royalties 1, LSD 1, 24-19-3w5, 
spudded, below 80 ft. 

Southwest field: Northwest-Hudson’s 
Bay 5, LSD 10, 8-18-2w5, spudded, below 
516 ft. 


Grease Creek Abandoned 


On the Grease Creek structure, west of 
Olds and 80 miles northwest of Calgary, 
the joint test of Grease Creek Petroleums 
and Imperial Oil in LSD 2, 13-29-7w5, has 
been abandoned at 7,017 ft. owing to a 
fishing job. No indication of faulting was 
encountered, and a second test will likely 
be started next spring. 


Tests in the Foothills 


Clearwater structure: Ram River Oils 2, 
1-37-1lw5, is in green limestone below 
1,650 ft. Clear Oils 1, LSD 8, 2-35-10w5, 
resuming after running casing to 743 ft. 

Moose dome: Dome Oil & Gas 1, LSD 4, 
16-22-6w5, starting 600 ft. below the top 
of the Madison, is belcw 80 ft. 

McColl-Frontenac 1, LSD 9, 6-23-6w5, 
has spudded. 

Sheppard Creek: Alberta Pacific 1, LSD 
6, 7-16-2w5, in hard lime below 5,862 ft. 

Blood Indian Reserve: Northwest Co. 1 
West, LSD 3, 20-5-23w4, is below 1,897 
ft. 


Steveville Field 


Anglo-Canadian 2, LSD 4, 14-20-11w4, 
below 3,704 ft., 452 ft. in the lime. 

Standard of British Columbia 2 Prin- 
cess, LSD 3, 13-20-12w4, is in the lime be- 
low 3,291 ft. 


Vermilion Field 


In the Vermilion field, East Central 
Alberta, six wells were completed in 
October, and 10 additional tests are drill- 
ing or rigging. Vermilalta Frankview 2, 
LSD 4, 20-50-5w4, finished at 1,830 ft., 
flowing 30 to 50 bbl. a day. Franco-Bat- 
tleview 3, LSD 13, 20-49-5w4, finished at 
1,870 ft., is testing production. Western 
Drilling 1, LSD 1, 30-50-5w4, bottoming 
at 1,859 ft., is rigging pump. Richard- 
son 1, LSD 14, 20-50-5w4, finished at 1,825 
ft., rigging for pumping test. Alberta 
Southern 1, LSD 15, 20-50-5w4, drilling 
below 500 ft. Conestoga 1, LSD 2, 30-50- 
5w4, finished at 1,850 ft., has run casing 
to bottom. Franco-Dalton 1, LSD 12, 25- 
505w4, is deepening below 1,950 ft. 
Acme Oil & Gas 1, LSD 5, 20:50-6w4, is 
deepening below 1,820 ft., after a strong 
gas pocket in an upper horizon exhausted 
itself. Gas flowed for a while at the rate 
of around 9,000,000 cu. ft. a day. Franco- 
Hammers 1, LSD 16, 19-50-6w4, is starting. 


Lloydminster Field 
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J-M SEA RINGS: the long-last- 
ing packing that seals on the 
work stroke; releases on return. 


JM Johns-Manville 


*EDDIE’S IDEA... Get Better etiiens 
and Save Time and Money 


HE expensive part of most repacking 
jobs is labor, idle equipment and gen- 


eral shutdown expense. That means the 
most efficient and durable packings you can 
buy are the most economical in the long 
run. Johns-Manville Packings are that kind 
of packings, and they cost no more than 
ordinary materials. The complete J-M Line 
is described in the J-M Packing Catalog. 
For your copy, write Johns-Manville, 22 
East 40th Street, New York City. 


PACKINGS & GASKET 


THERE’S A DISTRIBUTOR 
NEAR YOU 














LEGAL 


Department of the Interior, United States 
Land Office, np: age Wyoming. Notice 
is hereby iven that a lease of the oil and 
= Pre sre ts in lot 6 (NW% SW%) and 
Sec. 6, T. 26 N., R. 89 W., 6th 

PM" 81.64 acres, in the Wertz Dome (ad- 
ditional) oil and gas field, Wyoming, is 
offered to the responsible qualified bidder 
of the highest bonus per acre, the min- 
imum bid to be $15,00 per acre, pursuant 
to the provisions of section 17 of the act 
of February 25, 1920 (41 Stat. 437), as 
amended, at the royalty rate scale in the 
lease form shown in circular 1386, at a 
sale to be held in the office of the Register 
of the district land office at Cheyenne, 
Wyoming, at 10:00 a.m. on December 18, 
1940. The successful bidder will be re- 
quired to deposit on the day of the sale a 
certified check on a solvent bank, or cash, 
for one-fifth of the bid, and file a show- 
ing of qualifications » receive the lease 
requir y section 7 of General Land 
Office comer 1386. The remaining four- 
fifths of the bid, together with the an- 
nual rental in advance at the rate of 
$1.00 per acre, must be paid and a $5000 
corporate surety bond must be furnished 
prior to the issuance of the lease. The 
successful bidder is required to subscribe 
to the unit plan of operation for the 
Wertz Dome field, as approved by the 
Secretary November 4, 1937. Bidders are 
warned against violation of the provisions 
of section 59 of the United States Crim- 
inal Code, approved March 4, 1909, pro- 
hibiting unlawful combination or intim- 
idation of bidders. The right is reserved 
to reject any and all bids at the discretion 
of the Secretary of the Interior. Register. 
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McGREGOR 


15 Different Types 
of Working Barrels 


UR aim is to satisfy 

our customers by 
supplying them with a 
complete line of equip- 
ment for pumping wells. 
Our line includes: 


McGregor Plunger Bar- 
rel 





Brass, Steel and Cast 
Iron Working Barrels 


Working, Standing and 
Drop Valves 
Balls and Seats, etc. 


Send for Booklet 


McGREGOR 


WORKING BARREL 
COMPANY 


Bradford, Pa., U.S.A, 
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“Dat's de foist lock I ever saw I couldn't pick!” 
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Proved best for any 
type of service. Safe 
— economical — sure. 
Extreme heat or bitter 
cold has no effect on 
WISCONSIN air-cool- 
ed engines. They are 
the only power plants 
that are designed for 
all weather operation. 


10, 25-49-1w4, bottoming at 1,771 ft., ran 
3-in. tubing and developed fair gas pro- 
duction. Shaw 3, LSD 5, 23-49-28w3, run- 
ning casing 1,710 ft. 


Ontario Completions 


Chatham Township, Kent County: 
Union Gas 25, Lot 9, Concession 12, 325,- 
000 cu. ft. gas, total depth 1,620 ft. Luke 
Smith 1, Lot 12-10, 5 bbl. at 410 ft. 

Mosa Township, Middlesex County: Per- 
due Syndicate 1, Lot 13-2, dry at 2,000 ft. 

South Dorchester Township, Elgin 
County: Dominion Natural Gas 1 Evert, 
Lot 21-9, dry at 1,210 ft. 

Windham Township, Norfolk County: 
Walters Syndicate 2, McPherson, Lot 
11-4, 275,000 cu. ft. gas. 

Walpole Township, Haldimand County: 


Broadway Gas Syndicate, Lot 20-7, dry at 
925 ft. Standard Gas Syndieate 1, Lot 
15-1, gasser at 930 ft. Standard 2, Lot 
20-8, gasser. 

Malahide Township, Elgin County. 
Union Gas 58, Lot 17-5, 177,000 cu. ft. gas 
at 1,080 ft. 

Grey County: Perdue Syndicate SM 
Richard Currie, West Church Sideroad, g 
miles southwest of Collingwood, gas in 
broken formation in Trenton limestone 
at 800 ft., making 35,000 cu. ft. a day. It 
may be deepened. 

Orford Township, Kent County: Union 
Gas 1, near Clearville, structure test, has 
discontinued drilling. 

De Clute field, Raleigh Township, Kent 
County: Union Gas 51, Lot 141, Talbot 
Road south, finishing a gasser below 1,409 
ft. 





MICHIGAN OPERATIONS 





Best Producers of Week in 
Adams and Porter Fields 


By OTTO C. PRESSPRICH 


AGINAW, Mich., Nov. 11.—Don Ray- 
burn completed another prolific pro- 
ducer in the new Adams field of Arenac 
County, the 2 Yenior in Section 22 rating 
1,680 bbl. a day initially after acid treat- 
ment. That completion highlighted the 
past week of Michigan oil activity, which 
resulted in 24 completions, 15 of them 
dry holes, including two tests for gas. 
In addition to the Arenac well, eight 
other producers were reported from 
various fields, including one rating bet- 
ter than 500 bbl. a day in Midland’s Porter 
field, a Walker field well good for 435 
bbl. in Kent County, three smaller ones 
in Allegan, and others producing under 
100 bbl. a day in Gladwin, Monroe and 
Van Buren counties. Total initial new 
potential was 3,130 bbl. a day. 

Wildcatting continued at its extensive 
pace, but the approach of winter weather 
Was expected to retard exploration and 
it was indicated that little more activity 
could be expected in the new Osceola- 
Clare oil sector being defined by Taggart 
Brothers. 

Eighteen permits for drilling were is- 
sued last week by the state Conservation 
Department, The list included five for 
Allegan County, three for Isabella, two 
for Adams of Arenac, others to Barry, 
Berrien, Clare, Kent, Oceana, Ogemaw, 
Osceola and Saginaw counties. 

A new depth mark has been reacheaG 
in Michigan oil exploration, Gulf Refin- 
ing Co. reporting drillers at near 7,000 
ft. on the 1 Bateson test in Bay County. 
The old mark, 6,674 ft., was set in 1935. 
The deep test—its goal is 9,000 to 10,000 
ft.—was started 13 weeks ago. The test 


originally was drilled last year to 4,459 


ft. Late summer this year was spent 
cleaning the old hole and setting casings 
and drilling got into full swing on Sep- 
tember 30. Around 6,700 ft. last week the 
test was in saline formation, a zone in- 
terspersed with salt, dolomite and hy- 
drates. 


W. L. McClanahan 2 John Lubbers, 
ag SE NE 16-4n-14w, dry, T.D. 1,509 
t 

H. C. Williams et al 2 Vander Kolk, 
NW SW NE 21-4n-14w, dry, TD. 
1,698 ft. 

A.E. Kopprasch, Tr. 1 Edward Klingen- 
berg, NE SE NW 21-4n-14w, 25 bbl. 
acid, T.D. 1,571 ft. 

James S. Brailey 1 Henrietta Maatman, 
NW NW NW 21-4n-14w, dry, T.D. 
1,647 ft. 

Salem Township: R. D. Malcolm, Tr. 1 
Bond, NE SW NE 6-4n-13w, dry, T.D. 
1,737 ft. 

Trowbridge Township: H. L. Gentry En- 
gineering Co. 1 Hiram Wilson, NW 
NW NE 29-1n-13w, 200 bbl., acid, 
T.D. 1,384 ft. 


Arenac County 


Adams Township: Don Rayburn 2 0. 
Yenior, NW SW NE 22-19n-3e, 1,680 
bbl., acid, T.D. 2,881 ft. 


Berrien County 


Berrien Township: D. A. Matteson 1 W. M. 
Little, 77 NE SW 9-6s-17w, dry, 
TD. 747 tH. 


Gladwin County 


Beaverton Township: Whitehill & Drury 
1 Frank Fessel, NE NE SW 36-17n-2w, 
dry, T.D. 4,023 ft. 

Hay Township: Chapman Oil Co. 1 Gulf 
Refining Co.,C S% SW SW 23-18n-le, 

ry, T.D. 3,700 ft. 


Isabella County 


Wise Township: Cities Service Oil Co. D-1 
Gas Well Unit, communitized, SE 
NW NE 17-16n-3w, dry, T.D. 1,326 
ft. 


American Drilling Co. 1 John Smith, 
SE NW SW 21-16n-3w, 48 bbl., acid, 
T.D. 3.712 ft. 


Kent County 


Walker Township: Harry T. Hanover 2 
McKay, NW SW SW 19-7n-12w, 435 
bbl., acid, T.D. 1,922 ft. 


Midland County 


Porter Township: Pure Oil Co. 35 Mina 
Narmore, C N%& NW NW 15-13n-lw, 
504 bbl., acid, T.D. 3,402 ft. 

Monroe County 

Dundee Township: Vanco Oil & Gas Co. 
3 Henry Montry, SW NE SW 30-6s-6e, 
75 bbl., shot, T.B. 2,203 ft. 

Summerfield Township: O. H. Powell and 

E. Gilbreath 1 Cain, NW NE SW 
31-6s-6e, dry, T.D. 2,151 ft. 


Ottawa County 


Tallmadge Township: Gordon Oil Co. & 
Bolger ( Oil Co. 3 Harm Daling, SE SW 
SE 14-7n-13w, dry, T.D. 1,898 ft. 

Wright Tow nship: West Michigan Con- 


4 ARLEY 


SALES CO. 
510 ATLAS BLOG., TULSA, OKLA. 
M4 M BLDG, HOUSTON, TEXAS 


sumers Co. 1 Richard Riemersma, 
C E% 18-8n-13w, gas test, dry, T.D 
1,337 ft. 
Van Buren County 
Bloomingdale Township: Clapsaddle & 
Harris 1 Viley, SE NW NE 15-1s-14w, 
70 bbl., acidized, T.D. 1,267 ft. 
Clapsaddie & Harris 3 James Peavey, 
NW NE NE 15-1s-14w, dry, T.D. 
1,282 ft. 


Twin Drilling Co. 1 Adolph Blust, NE 
NE 15-1s-14w, dry, T.D. 1,29 99 ft. 


Built in 12 sizes—1 to 35 H.P. 


MICHIGAN COMPLETIONS 


Allegan County 
Cheshire Township: Lakeland Oil Corp. 
1G 


We e M t . Woolf, NE SE NW 15-1n-14w, 
Isconsin 0 or Lee ary, he By Voorhees Driling Co, 1 
Corporation 


Bisceglia, N 27-1n-15w, 
dry, T.D. 1,397 ft. 
Overisel Townshiv: H. C. Nelson 1 James 
CONSIN, U'S.A Koopman, NW SW SE 9-4n-14w, 100 


UKEE, WIS 
bbl., naturally, T.D. 1,487 ft. SW 
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MISSISSIPPI AND SOUTHEAST 


Thickest Sand Section in 
Edge Well at Tinsley 


By GEORGE WEBER 


ACKSON, Miss., Nov. 11.—Southeast 
j owns again took prominence last 
week, with completion of a well in the 
thickest Woodruff sand section yet en- 
countered in the field. The Union Pro- 
ducing Co. 4 Robinette, a southeast-edge 
test, penetrated 120 ft. of the sand section 
from 4,862-4,982 ft. and was completed for 
for 462 bbl. daily with small tubing and 
casing pressures. Heretofore, the well 


with thickest Woodruff oil-sand section 
was Union’s 1 Herron, a west-edge test 
with 102 ft. of saturation. 


Further development of the _ thick 
Woodruff section to the southeast appears 
limited, however, because of the failure 
of the Whigate 2 Robertson, located about 
1 mile southeast of the Union 4 Robinette 
and across the major fault from the field 
proper. Much acreage remains undevel- 
oped to the south, however, and Tinslev 
continues to show indications of increas- 
ing reserves. 

Tinsley production continues above 
15.000 bbl. daily, most going to Baton 
Rouge and some to Vicksburg to be re- 
fined, Some crude, estimated at 3,000 bbl. 
daily, is reported moving up river to a 
refinery at Louisville, Ky. 


Wildcatting 

Drilling in Mississippi is again on the 
upswing, with locations and active oper- 
ations exceeding abandonments and com- 
pletions. No development of importance 
occurred during the past week in wild- 
catting, but 22 active drilling rigs kept 
interest distributed throughout most of 
the state. The city of Jackson has staked 
a fee well within the city limits in an 
effort to augment the city gas field’s pro- 
duction, rapidly depleted during the past 
year. The 1 fee, it is believed, may open 
a gas section in the field not now pro- 
ducing in the remainder of the field. The 


Jackson field has been reduced to second- 
ary importance in Mississippi’s gas sup- 
ply with completion of a new line from 


the Monroe district of North Louisiana. 

Leasing and new interest continues its 
trend to the east, with Alabama, Florida 
and Georgia sharing more in the play 
each week. Geophysical activity indicates 
this trend, as the number of crews oper- 
ating in Mississippi has declined to about 
30 and Alabama now has 10 parties active. 
Core drilling, a recent exploratory move 
on the part of three operators is gaining 
in use, with work in Montgomery, Scott, 
Covington and Jefferson Davis counties. 


MISSISSIPPI COMPLETIONS 


Tinsley—Yazoo County 

Union 1 Childress, NE SE 24-10-3, 372 
bbl., C.P. 200 lb., T.P. 150 Ib., T.D. 
4,950 ft., Woodruff sand. 

Union 4 Robinette, SW NE 19-10-2, 462 
bbl. C.P. 280 ib., T.P. 225 lb., T.D. 
_ 4,987 ft., Woodruff sand 4,862-4,982 ft. 

Union 7 Stevens, SE NW 12-10-3, 426 
bbl, pumping, T.D. 4,846 ft., P.B. 4,- 

809 ft., 7-in. 4,840 ft., perf. 4,740-54 
ft. and 4,760-70 ft., Woodruff sand 
_4.740-96 ft. 

Union 17 Stevens, NW SE 12-10-3, pump- 
Ing 429 bbl., top Woodruff sand 4,820 
ft.. T.D. 4,840 ft. 


MISSISSIPPI DRILLING REPORT 


Attala County 
vones & Crosby 1 Allen, SW SW 33-13-5e, 
a 5%-in. casing 4,086 ft., S.D. 
ulf 1 Ss. J. Peeler, NE SE 35-15n-9e, 
set 10%-in. casing 780 ft. 
jai Clarke County 
Nalsingham & Earles 1 School Land, 
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SW NW NE 16-4n-15e, moving in ma- 
terial. 
Grenada County 

James Papadakis 1 Holcomb, SE NE 13- 
22-2e, drilling 718 ft. 

Womble & Williams 1 Conn. Gen. Life 
Ins. Co., NW SE 28-23-5e, S.D., T.D. 
1,620 ft. (corrected). 


Jones County 
T. N. Smith 1 Hollifield, NW SW NW 
20-8n-12w. drilling 5,075 ft. 


Kemper County 
R. M. Crabb et al 1 Land, NW NE 12- 
10-14, drilling 1,617 ft. 


Lee County 
R. L. Shoemaker 1 Martin, SW SW NE 
33-9s-6e, S.D. 950 it. 


Marshall County 
C. B. Blosser 1 C. Stansback, SE SE 19- 
3s-4w, no report, last report drilling 


540 ft 
Montgomery County 
E. R. Henderson 1 Columbian Mutual 
Life Ins. Co., 36-21n-5e, S.D. 3,504 ft. 


Prentiss County 
Home Development Co. 1 Allen, SW NW 
SE 8-7s-9e, no report, last report drill- 
ing 2,191 ft. 


Sharkey County 
British American Oil Prod. Co. 1 Hous- 
ton Est.. N% NE SW 23-11n-7w, fish- 
ing 3,570 ft. 


Tishomingo County 
Mellen & Gear 1 Wood, SE SE SE 21- 
4s-lle, S.D. 840 ft., show gas. 


Warren County 
Ww. O. Allen 1 Tom Henry, W% SW 
4-7n-4w, drilling 7,104 ft. 
Barker & Brander 1 Parker, NW NW 
17-14n-le, moving in material. 
Magnolia and Exchange 1 Paxton-Brown, 
NW NW 13-14n-4e, drilling 3,887 ft. 


Winston County 


Frame & Young 1 Chancellor, NE 9- 
13n-14e, spudding. 


Yazoo County 

Arcarea Reserve Co. 1 J. G. Holmes, 
SE SE 22-12n-le, coring 5,418 ft. 

Joe Dawson 1 J. L. Wilson, SE SE SW 
30-12n-3e, rigging up. 

R. J. Dean 1 Allgood, NE NW 10-11n- 
2w, moving in material. 

Edward DeLoach 1 Wilburn, 6-12n-3w, 
drilling 5,713 ft. 


Shifting Crude Stream 


(Continued from Page 68) 
of its total yield during the first year 
of its life. 

Thus has an important source of crude 
supply shifted within a generation from 
Illinois through a half dozen other states 
and back again to Illinois. And thus 
has history repeated itself in the rec- 
ords of these two areas of hectic oil- 
field development in Illinois, separated 
by the lapse of 30 years. 

The early producers in Illinois acted 
no differently from their contemporaries 
in other states. Other great oil fields 
at that time were exploited in the same 
fashion, shortsighted as it appears in 
retrospect. The fact is that in those 
days the oil-producing industry knew 
no better than to produce its wells wide 
open. 

But when, in 1937, opportunity 
knocked a second time at the door of 
the Illinois producer, methods of wide- 
open flow could no longer be excused 
by a plea of ignorance. In recent years 
a different policy has come to prevail 
in the production of oil. 

Today, the flow of oil from wells is 
restrained in such manner as to prevent 
the escape of the natural gas dissolved 
in or associated with the oil. This pro- 
cedure avoids the loss of reservoir 
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DON’T LET WATER SHORTAGE 
“BOTTLE NECK” 
YOUR PRODUCTION 


If you are in need of more water for 
increasing production. consider the 
immediate installation of new Wells 
and Pumps. Such a move may prove 
necessary at an early date and very 
likely it will be one of splendid econ- 
omy. Municipal water plants may not 
be able to continue favorable rates, 
nor may they be able to care for AFFILIATED COMPANIES 
greatly increased water supplies to pi gg es a 
factories. Lavne-Centrar Co ¥ . Manes. Tass. 

Of course, you will consider Layne  (rvmcoomsns co Lene commas ve 
Wells and Pumps above all others,  ‘Av"s.New Yorx Co. . New Yor City 


aNO Pitts@uRGH ...... 


for they are proven in efficiency, long = L**NE-NortHwest Co.MiLwauxer, Wis 





life, low operation cost and depend- {im tescco | nous ome 
Daas . . Texas. 


ability. In addition. Layne offers ama- Chi weertan co.. Kansas Cite mon 
tion wide organization adequate in Smcsso. M. - ee eee 
size and equipment to always provide natn eS, 
service when and as needed. Excel- soston.... . . MassacnuserTs. 
lent manufacturing facilities keep step Usncon " “*"Sutamo. canon 
with pump and well supply needs. 

Layne engineers are ready to cooperate on your water sup- 
ply problems. They will recommend the types of Wells and 
Pumps best suited for your needs. There is no obligation in 
enlisting their aid. Late catalogs, folders and bulletins may be 
obtained by addressing, 

LAYNE & BOWLER, INC. 
Dept. O, Memphis, Tenn. 
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Pumps & WELL 


WATER SYSTEMS 


For Municipalities, Industties, 
Railroads, Mines and Irrigation 
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energy—either the pressure of dissolved 
gas cr the hydraulic pressure of edge 
or bottom water in the reservoir. 

We have learned that oil in its nat- 
ural reservoir underground is fluid in 
proportion to its content of dissolved 
gas. If this gas escapes, as it does in 
open-flow production, the oil left in the 
reservoir becomes viscous and no longer 
moves freely through the pore spaces 


of the same. In its changed state only 
part of the remaining oil can be re- 
covered, and that part only with added 
difficulty and expense. The gas re- 
tained in solution in the oil through re- 
tarded flow serves to maintain the 
fluidity and so to increase the total oil 
recovery. The gas energy or pressure 
so conserved is utilized in lifting the 
oil to the surface. At the same time, 








We are pleased to announce the consolidation 
of the business in Tulsa and Kansas City of 


Auerbach, Pollak & Richardson 


Members of the New York Stock Exchange with that of 


HARRIS, UPHAM & CO. 


The business soliciting personnel of our Tulsa office will be: 


P. R. Dixon—William W. Michaels 
Co-Managers 


And 
J. C. Altman 
H. C. Glover 


HARRIS, UPHAM & CO. 


Members of the New York Stock Exchange 


C. D. Crotchett 
O. J. Holder 


Kennedy Building 


L. S. Proal 
J. D. Pitcock 


Tel. No. 2-6231 











The Correct Nut 


FOR EVERY FASTENING 
ON OIL FIELD EQUIPMENT 
.... all incorporating the 
Elastic Stop Locking Element 


IHESE NUTS do not work loose under 
vibration, hard service, or wear of 
surrounding parts. And they retain their 
full locking effectiveness when used 
over and over again. Try them on your 
troublesome fastening jobs...and specify 
them on new equipment. 

Your supply house... 
backed by factory stocks 
in Houston and Los 
Angeles...can give you 

quick deliveries. 

< Write for this 
56-page Catalog 


ELASTIC STOP NUT CORPORATION 


2322AVAUXHALL ROAD e@ UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 








LEGAL 


Department of the Interior, United 
States Land Office, Buffalo, Wyoming. 
Notice is hereby given that the oil and 
gas deposits in the Black Mountain oil 
ield, oming, are offered for leasing 
to the bidder of the highest bonus per 
acre, pursuant to the provisions of sec- 
tion 17 of the we act of February 
25, 1920 (41 Stat. 437), as amended, at 
the royalty rate scale in the lease form 
shown in Circular 1386, in the follow 
units: Unit No. 1, T. 42 N., R. 90 > 
Sec. 6, Lots 1 and 2; T, 43 N., R. 90 W. 
Sec. 31, Lots 10 and 11. Unit No. 2, T. 
43 N., R. % NEY 


. 3, T. 43 N. R. 96 
‘ . 31, Lots 5 and 6, E% Nw: 

Unit No. 4, T. 43 N., R. 90 W., Sec. . 

Lots 7, 8 and 9, NE% SW. Unit No. 5 

T. 42 N., R. 90 W., Sec. 6, Lots 3 an 

4; T. 42 N., R. 91 W., Sec. 1, Lots 1 

and 2. Unit No. 6, T. 43 N., R. 91 W 

Sec. 25, Lots 1, 2, 3, 4,N% SW 

No. 7, T. 43 N., R. ; 

1 and 2. Unit No. 





NW% ko Any two or more of the 
units listed may be consolidated in a 
single lease, provided the maximum acre- 
age of such lease is not in excess of 
that permitted by law, the drilling, _ 
alty and rental requirements to app! 
to each unit separately. The sale w 
be held in the office of the Register of 
the District Land Office in Buffalo, 
Wyoming at 10:00 o’clock, A.M., on No- 
vember 20, 1940. The successful bidder 
will be required to deposit on the day 
of the sale a certified check on a solvent 
bank, or cash, for 1/5 of the bid, and 
file a showing of qualifications to re- 
ceive a lease, required by section 7 of 
General Land Office Circular 1386. The 
remaining 4/5 of the amount bid, to- 
gether with the annual rental in ad- 
vance at the rate of $1 per acre, must 
be paid, and a $5000 corporate surety 
bond must be furnished prior to the is- 
suance of the lease. The successful bid- 
der of Unit No. 4 will also be requ 

to reimburse the owner of the equip- 
ment in the well on the land for the 
reasonable value thereof, estimated at 
$12,292. The bidders are warned against 
violation of the provisions of section 59 
of the United States Criminal Code ap- 
proved March 4, 1909, prohibiting un- 
awful combination or intimidation of 
bidders. The right is reserved to reject 
any and all bids at the discretion of the 
Secretary of the Interior. Register. 





William M. Barret, Inc. 


Consulting Geophysicists 
Specializing in Magnetic Surveys 


Contracts accepted for domestic and foreign 
projects, using the most improved instrumental 
and interpretative technique. 


GIDDENS-LANE BUILDING -:- SHREVEPORT, LA. 
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the movement of water and gas through 
the sand is so controlled as to flush 
the oil out of the reservoir more com- 
pletely. 


Waste and Its Consequences 


So well understood and so widely ac- 
cepted are these principles that state 
conservation laws and the interstate 
compact of the oil-producing states alike 
are based fundamentally on the preven- 
tion of waste through retarding the rate 
of production. 

It is no mere coincidence that this 
examination of a typical case of shift- 
ing sources of crude supply reveals also 
a case of wasteful methods of oil pro- 
duction. The two go naturally together. 
The rapidity with which the flow of the 
crude stream shifts depends in no small 
degree on how much waste is involved 
in the producing practices employed. In 
the face of the present decline rate 
there, it is obvious that Illinois cannot 
long continue to rank third, as it has 
recently, among the oil-producing states. 
Unless additional first-class discoveries 
are forthcoming promptly, this impor- 
tant source of crude supply must soon 
shift again from Illinois to some other 
state. 

Through retarded flow as a conserva- 
tion measure in crude-oil production, 
the shifting stream of oil can be made 
more dependable. In fields where con- 
servation measures are most faithfully 
observed, permanence of supply is also 
most nearly attained. The degree to 
which permanence of supply has been 
approached in the best practice is not 
generally appreciated. Once visualized, 
the contrast between good practice and 
bad practice in this connection is 
startling. 

Recently, Texas, California, Oklahoma, 
and Illinois have been our leading oil- 
producing states. Each of them has pro- 
duced oil commercially over the past 
30 years, or more. For each of them 
the ratio of mean annual production 
over the past 30 years to maximum an- 
nual production over that period be- 
comes an index of dependability as a 
source of supply. 


For Texas this ratio is 0.5; for Cali- 
fornia and Oklahoma each it is 0.7; and 
for Illinois, 0.1. These figures indicate 
that the Texas crude stream has shifted 
one-fifth as much, and the California 
and Oklahoma crude stream only one- 
seventh as much as in Illinois; or that 
Texas has been five times more depend- 
able, California and Oklahoma each 
seven times more dependable than IIli- 
nois as a source of supply. 

Stated differently, the comparison 
shows that Illinois has provided facili- 
ties for a peak flow 10 times greater 
than she needed for her average pro- 
duction, while Texas’ facilities have 
been only twice her average require- 
ments, Oklahoma’s and California’s only 
30 per cent greater than their respective 
average requirements. 


The Example of Salem 


Representative of the oil fields in 
which conservation is enforced through 
the means of retarded flow are the East 
Texas field in Texas and the Kettleman 
Hills field in California. Each of these 
important fields is now a little more 
than 10 years old. The average annual 
production of the East Texas field over 
the past 10 years is 80 per cent of its 
maximum annual production. Its pro- 
duction for 1940 will be 70 per cent of 
its maximum, and more than 90 per cent 
of its average annual production over 
the past 10 years. The Kettleman Hills 
field also has an average annual pro- 
duction over the past 10 years equal to 
80 per cent of its greatest year. Its 





1940 production will be 60 per cent of 
its maximum annual production, and 
73 per cent of its 10-year average, 

Illinois’ greatest field, Salem, can 
searcely be expected to approach these 
records, If it is to produce in the tenth 
year of its life at even 60 per cent of 
its maximum rate (210,000 bbl. esti. 
mated daily average for 1940) it must 
be making 125,000 bbl. per day 7 years 
hence. But Salem production is already 
down to 140,000 bbl. daily, having ge. 
clined more than 50 per cent from jt 
peak of 290,000 bbl. daily within , 
period of 6 months. And the fielq fs 
still only a little more than 2 years ojq: 

Long before the Salem field js 10 
years old, another important source of 
crude supply must have shifted in the 
well-established fashion to some othe; 
state. Meantime, Illinois will again haye 
indulged in the extravagance of feverish 
ly exploiting a series of great new oj 
fields only to have the resultant hoop 
collapse at its peak. She will again haye 
expended money and labor to provide 
producing, transporting, and refining 
equipment far in excess of any possible 
requirement of rational development 
procedure. She will again have ex. 
hausted the reservoir energy of prolific 
oil fields through wasteful open-floy 
producing methods, leaving behind jp 
the pores of the sand, practically unre. 
coverable, much oil that, with retarded 
flow in keeping with modern conserva. 
tion practice, might easily and cheaply 
have been brought to the surface. 

Illinois, viewed as an_ oil-producing 
state, reveals the typical pattern of the 
shifting crude stream. 








LEGAL 


Department of the_ Interior, United 
States Land Office, Las Cruces, New 
Mexico. Notice is hereby given that lots 
3 and 4, NE% SW*% Sec, 31, T. 25 S, 
R. 37 E., N.M.P.M., New Mexico, con- 
taining 119.86 acres in the Jal Field, 
New Mexico, are offered to the respons- 
ible qualified bidder of the highest 
bonus per acre for lease under section 
17 of the act of February 25, 1920 (4) 
Stat. 437), as amended by the act of Av- 
gust 21, 1935 (49 Stat. 674), at the roy- 
alty rate scale in the lease form shown 
in Circular 1386 at a sale to be held in 
the United States Land Office, Las Cru. 
ces, New Mexico, at 10 o'clock, am. 
Dec, 4, 1940. The successful bidder must 
deposit on the date of the sale a certi- 
fied check on a solvent bank, or cash, 
for 1/5 of the amount bid, and file the 
showing of qualifications to receive a 
lease, required by section 7 of Circular 
1386. The remainder of the bonus bid 
and the annual rental of $1.00 per acre 
must be paid and a_ $5,000 corporate 
surety bond must be furnished prior to 
the issuance of the lease. The bidders 
are warned against violation of the pro- 
visions of Sec. 59 of the United States 
Criminal Code, approved March 4, 1909, 
prohibiting unlawful combination or in- 
timidation of bidders, The right is re 
served to reject any and all bids at the 
discretion of the Secretary of the In- 
terior. Register. 











LEGAL 


Department of the Interior. Call fo! 
bids to purchase royalty oil accruing to 
the United States from the Salt Creek, 
Wyoming, oil field. Sealed proposals, in 
duplicate, will be received in the office 
of the Secretary of the Interior, Wash- 
ington, D. C., on or before noon, Novem- 
ber 15, 1940, from responsible bidders 
for the purchase, beginning January : 
1941, of royalty oil accruing to the 
United States from Government lands 
in the Salt Creek, Wyoming, oil field 
Detailed specifications on quantities of- 
fered for sale, required form of bids, de- 
liveries, volume. measurements, gravity 
determinations, bond requirements, and 
action on bids, should be obtained by 
prospective bidders from the Director, 
Geological Survey, United States Depart 
ment of the Interior, Washington, D.C. 
the Supervisor, United States Geological 
Survey, Casper, Wyoming, or the Regis 
ter, United States Land Office, Chey- 
enne, Wyoming. Sealed bids are to be 
submitted to the Secretary of the = 
rior, Washington, D. C., pursuant tos : 
specifications, the envelope to be mar i 
plainly “Bid on Salt Creek Royalty bi 
—Not to be Opened Before Noon, NO 
vember 15, 1940.” No bid _ received after 
the time ‘fixed herein for submitting 
bids will be considered. The right is re 
served to reject all bids received pare 
ant to this advertisement whenever = 
the judgment of the Secretary of the oo 
terior the interest of the United Se ee 
demands. (Sgd.) A. J. Wirtz, Acting 5¢ 
retary of the Interior. 
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—1940-—— 
Low 
581% 38% 
27% 18% 
165% 8% 
13% 7% 
8% 5% 
25 16% 
6% «43% 
14% 9 
17% 11% 
11 7% 
9% 4% 
84 5% 
10% 6% 
41% 29% 
22% 15 
11% 6% 
8% 5% 
20 11 
13% 7% 
93% 12% 
12% 7% 
26% 14% 
29 20% 
46144 29% 
65% 46% 
2% 1% 
47% 33 
44 2% 
8% 5% 
12 8% 
17% 12 
29% 22% 
35% 1% 


Compiled by Carl H. Pforzheimer & Co., 25 Broad Street, New York City, Member New York Stock Exchange and New York Curb Exchange 


Week ended Nov. 9 
Close 


High 
47 
24% 
11% 
10% 
6% 
20% 
5 
10% 
14% 
10 
7% 
1% 


9% 


51% 
1% 
40% 
3% 
6% 
10% 
14 
27% 
2% 


Low 
44 
22% 
9% 
9 
5% 
18% 


8% 
18% 
26% 
32% 
50 

1% 
36% 

3 

5% 

9% 
12% 


26% 


2 


47 
24% 


New York Stock Exchange 


Totalshares Par Latest Payableor Dividends Com.sh.earn. ———1939——, ——1938——. 


Stocks— outstanding — dividend last paid paidin 1939 1939 1938 High Low High Low 
MTR TOON: os. 8 oso cg 788,675 50cQ 10-31-40 $2.00 $1.56 $2.07 74% 50 78 £55 
Atlantic Refining ............... 2,663,999 =~ 25cQ 12-16-40 : .00 1.66 140 24% 18% 27% 17% 
Barver Asonan Oo. .........6600 390,223 $10 25¢ 5-21-40 .25 1.39 —85 21 10% 23% 12% 
Barnsdall] Oil Co. ................ 2,858,779 $5 15¢ 12-9-40 .90 76 1.26 19% 11% 21% 10% 
Consolidated Oil Corp. ........... 13,751,726 N.P. 12%cQ = 11-15-40 80 55 55 9% 6% 10% 7 
Continental Oil of Delaware ...... 4,682,572 $5 25cQ 9-30-40 1.00 1.35 1.10 31% 19% 35% 21% 
ne rn er eee 1,098,618 $25... 10-17-30 ae 43 83 9% 4% 9% 5 
Lion Oil Refining ..........00s 435,815 N.P. 25cQ 10-10-40 1.00 1.50 2.09 18% 10 25% 15% 
Mid-Continent Petroleum ........ 1,857,912 $10 40c 12-2-40 .60 1.42 56 18 11% 22% 12% 
Mission Corporation ............. 1,378,645 $10 25¢c 12-20-40 65 87 104 14% 8% 17% 10% 
National Supply .........cc0s00s 1,155,517 | 12-22-37 oes —.87 —79 15% 55% 23 12% 
Oto GH Ge. ............i:...0.5 Ge BP. Be 6-15-40 ate —.10 25 10% 6 14% 8% 
Pacific Western Oil - ce ste 1,000,000 N.P. 40c 12-19-39 40 S81 123 11% #7 15% 10% 
Pan American Pet. Trans. ........ 4,702,945 ee 12-21-39 ate 1.10 .08 8% 5 9% 6% 
Phillips Petroleum .............. 4,449,052 N.P. 50cQ 11-30-40 2.00 2.21 2.03 46% 31% 44% 27% 
Plymouth OO Oo. ........ 0.0.0 00 1,038,633 $5  35cQ 9-30-40 $1.40 2.38 2.59 24 17% 25% 15 
PN IE FR ora sss cc enrs a 3,982,031 N.P. 25c 12-20-39 25 1.11 38 11% 6% 13% 8% 
Richfield Oil Corp. ............. 4,010,000 N.P. 50c 12-18-39 50 65 51 10% 6% 9% 5 
Seaboard Oil of Delaware ... 1,244,383 N.P. 25cQ 9-14-40 1.00 1.40 152 24% 15% 27% 15% 
Sheu Union OF ...........<.52.. 13,070,625 N.P. 25c 7-16-40 50 77 72 17% 9% 18% 10 
Skelly Oil .... rae ea er 995,349 $15 50c 12-20-46 75 1.99 2.27 29% 15% 34% 18% 
Socony-Vacuum ..-... SEAR $15 25cSA 9-16-40 50 1.10 1.29 15% 10% 16% 10% 
Standard Oil of California eee 13,003,953 N.P. 25cQ 9-16-40 1.10 1.38 2.22 335% 24% 34% 25% 
Standard Oil (Indiana) ........ 15,272,020 $25 50ct 9-16-40 1.25 2.23 182 30 22% 35% 24% 
Standard Oil of New Jersey 27,280,998 $25 75ct 12-16-40 1.25 3.26 2.86 53%, 38 58% 39% 
EES Ae ew yee ea" 2,434,863 N.P. 25cQ 12-16-40 1.00 2.74 1.07 66 45% 65% 45 
Superior Oil Corp. Ar ere ee 1,388,979 $1 10c 12-28-38 aa .04 .24 3% 1% 4% 1% 
OB, 5 soa ss Sangre wiacaaeds ove 10,876,139 $25 50cQ 10-1-40 2.00 3.02 2.13 50% 32% 495% 32% 
Texas Gulf Producing Co. ee 888,146 N.P. 10c 12-14-40 .20 .69 .86 5% 3% 5% 2% 
Texas Pacific Coal & Oil ........ 888,236 $10 10c 12-2-40 40 1.00 1.16 11% 7 12% $7 
Tide Water Associated ......... 6,371,827 $10 15¢ 12-2-40 80 1.05 1.28 14% 9% 15% 10% 
Union Oil Co. of California ...... 4,666,270 $25 25c 11-10-40 1.05 1.25 1.47 19% 15% 22% 17% 
Union Tank Car Co. ............. 1,177,381 N.P. 45c 9-3-40 1.30 2.07 1.16 24% 20% 23% 20 
Witeox Of & Gas .............- 470,768 $5 10c 2-15-40 W 52 4% 2% 3% 1% 


*Also 5 per cent in stock. ¢Includes extras. tAlso 2 per cent in stock. §Also 4 per cent in stock. Also 2% per cent ‘in stock. fAlso 1% per cent in stock. —Deficit. 


-—1940——. Week ended Nov. 9 
High Low Close 


High 
10% 


Low 
4% 
1% 

28 

105 


16% 


bh bh 


6% 
25% 


6% 
1 
14% 
4 
1% 


1% 


tIncludes extras. 
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4%, 6% 
2% 2% 
5% 6% 
nt 868 
12% 14% 
3% 4 
1% 1% 
30 31% 
57% 60 
™ 8 
3% 3% 
10 11% 
9% 10% 
44% 4% 
10% 10% 
™% T% 
5% 6% 
11% 11% 
10% 11 
1 1 
6% 6% 
9 9 
2% 3% 
2% 3% 
2% 2% 
35 35% 
18% 19% 
32% 35 
1% 1% 
25% 2% 
2 2% 
1% 1% 
—Deficit. 








14, 


Neu York Cl Sector 


Totalshares Par Latest Payable or Com. sh. earn. ———1939-———. -—— 1938. 


Stocks— outstanding value dividend last paid paid es in 1939 1838 1938 High Low High 
American Republics Corp. ...... 1,308,049 $10 10c 7-11-38 $0.14 —.22 11% 5% 11% #«5 
Bridgeport Machine Co. ......... 263,700 N.P. $1.25 12-30-37 bas i —95 —.14 7% 2% 10% 4% 
Buckeye Pipe Line Co. ........... 200,000 $50 $1 12-14-40 $2.50 3.13 236 34% 26% 38 22% 
Chesebrough Mfg. Co. ........... 120,000 $25 $1.50QT 9-23-40 6.00 7.87 5.32 130 1085 128 97 
Cities Service (new) ............ 3,703,978 ee 6-1-32 ees 68 .23 9% 4% 11 5% 
Cosden Petroleum .............. 465,332 ee ae eee eats Peer ee: 2% me 2% % 
Creole Petroleum ............... 6,974,356 $5 50cSAt 12-16-40 1.00 1.38 164 28 16% 27% 17% 
Darby Petroleum ........ «2.05. 351,390 $5 25cSA 1-15-39 25 .03 69 7% 3% 10% 5% 
Derby Oil & Refining ............ eee. ME cs: Aba es roe —37 —.91 2% 1% 3% 1% 
Eureka Pipe Line ............... 50,000 $50 50c 11-1-40 2.00 63 —37 23 15% 31 16 
We I oooh sin sive ino 9,076,202 $25 25cQ 10-1-40 2.00 1.69 143 45% 29% 46% 33 
Humble Oil & Refining .......... 8,987,840 N.P. 62%%c 10-1-40 2.00 3.33 398 71 52% 72% 56 
Imperial Oil of Canada ........... 26,965,078 N.P. 37%ct 6-1-40 1.00 71 96 17 11% 19% 14% 
Indiana Pine Line ............... 300,000 $7.50 20c 11-15-40 50 33 47 ™% 5% 9% 6 
International Petroleum ......... 14,324,088 N.P. 75c 6-1-40 1.75 1.19 198 27% 17 31% 21 
Kirby Petroleum Co, ............ 500,000 $1 10c 4-15-38 ene .06 14 3% 2% 5 2% 
| are 5,518,347 N.P. 30c 12-21-40 70 .98 88 10% 7% 10% 6% 
Louisiana Land & Exp. .......... 2,966,762 $1 10c 9-14-40 35 .22 A5 ™% 4 9% 6% 
Bepey Cn erm. |... ci ccc es 149,943 N.P. 25cQ 10-10-40 1.00 152 2.28 17 14%, 24 16 
Midwest Oil Co. ee ce SS 998,474 $10 45c 12-16-40 .90 .99 .93 8% 6% 9% 6% 
Mountain Producers ............ 1,593,584 $10 30cSA 6-15-40 .60 .70 62 6 4% 5% 4% 
National MuciGas..............4 3,810,183 N.P. 25cQ 10-15-40 1.00 .95 84 14 11% 14% 11% 
ee ea 509,000 $12.50 .50c 6-15-40 85 91 88 9% 7% 9% 6% 
New Mexico and Arizona ........ 1,000,000 $1 Ic 12-1-37 Mt ee 02 02 1% 1 2% 1% 
New York Transit ............... 100,000 $5 25c 9-20-40 40 88 16 6 4 4% 3% 
Northern Pipe Line ............. 120,000 $10 40c 12-2-40 30 31 24 7 4% 6 4 
PN oo os ois ose sis 5 0:44.00 2,856,872 BMY casei. > igen wae jie Baek 7% 4 7% 3% 
Root Petroleum Co. ............. 336,045 $1 25c 2-5-37 aa -70 17 5 1% 4% 1% 
Ryan Consolidated .............. 298,931 N.P. Ranas!. --l) -patewie eee 16 .29 3 1% 4 2% 
Southern Pipe Line ............. 100,000 $10 25c 9-3-40 .30 .25 —.27 4% 3% 5% 3% 
South Penn Oil ...... Ss daeeh an eee 1,000,000 $25 37%c 9-27-40 3.00 2.84 144 40% 26% 39 28% 
Southwest Penna. Pipe Lines ..... 35,000 $50 50c 9-16-40 2.00 2.06 -——.41 23 18 22% 16% 
Standard Oil of Kentucky ....... 2,604,790 $10 25c 9-14-40 1.30 153 145 20% 17% 18% 15 
Standard Off of Ohio ............ 753,740 $25 25c 9-14-40 1.50 6.64 181 32% 17 22% 16% 
oS ee eee 1,975,876 $1 5c 5-1-40 10 25 .23 2% 1% 3% 2 
Texon Oil & Land . pale neem 936,024 $2 10c 9-30-40 10 49 56 4 2% 5% 3% 
Transwestern Oil Co. Ticats ones ee 750,000 et 2a.) ie FT wa oe coc —ae 12 6 2% 5% 2% 
ee ee 7,818,959 ec eens re —55 —.51 3% 1% 5% 2% 
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EDWIN LEABOW, of Dominguez Oil Fields Co., 
with offices in the Union Oil Building, left Los 
Angeles, Calif., a few days ago for a brief visit in 
the East while attending the annual meeting of the 
A.P.I. in Chicago. 


WALTER HELD, Standard Oil Co., and ROY 
LINDEN, Union Oil Co., have been named com- 
mittee members of the Community Coordinating 
Committee, of San Francisco, Calif. This is one of 
many committees being formed in key cities in 
the nation to further the campaign of the National 
Association of Manufacturers to “mobilize for the 


perio gpl 


J. A. HARPER, geologic scout with Pure Oil 
Co., has been transferred from Wichita Falls, 
Tex., to Jackson, Miss. He replaces E. V. S. 
LOWERRE, who goes to Enid, Okla. The changes 
result from transfer of Mississippi from the Mid- 
Continent to the Texas division of the company. 


C. H. THIGPEN, chief engineer, Arkansas Oil 
and Gas Commission, has returned to El Dorado 
after attending the first annual short course of 
the American Recycling Association, Kingsville, 
Tex. A. L. VITTER, chief physicist, Louisiana 
Department of Conservation, attended the same 


F. M. BANKS, vice president of Southern Cali- 
fornia Gas Co., was awarded the Addison B. Day 
Medal of Honor by the Pacific Coast Gas Asgo. 
ciation at its last meeting, for outstanding work. 


L. McKILLOP, of Hamilton, Ont., Canada, who 
for the past 10 years has been in charge of dri). 
ing operations for Oil Search, Ltd., and subsidiary 
companies (Australia), has accepted an appoint. 
ment as field manager with the Papuan Apinaipi 
Petroleum Co., Ltd., of Sydney, and takes up his 
new duties at once. 


ALLEN WHITESIDE, executive assistant to 
the president and a member of the board of qi. 
rectors of the Sinclair Prairie Oil Co., Tulsa, has 
resigned as of November 15. He will become exec. 
utive director of the Fields Foundation of Tulsa, 
a national organization actively engaged in re. 
habilitation work among deserving former ip. 
mates of penal institutions. 


C. E. BUCHNER, executive manager of the 
Independent Petroleum Association of America, 
addressed 100 producers and royalty owners at 
Gainesville, Tex., November 7. Mr. Buchner out. 
lined the five-point program of the IL.P.A.A. A 
committee comprised of S. W. SIMS, chairman, 
and JOHN GRAY, D. L. MONROE, F. E. CASE, 












understanding of free enterprise.” 


DELBERT H. CLARK and MAX 
JONES, both with the Blackwell Oil 
& Gas Co., Cushing, Okla., have been 
transferred to Pawhuska, Okla. 


JACK C. JONES, of Pampa, Tex., 
has been named district foreman of 
the Humble Pipe Line Co., in the 
West Texas-New Mexico district, suc- 
ceeding the late JIM GRIFFIN. He 
will be stationed at Odessa, Tex. 


BILL SKEEN, Tyler, Tex., has pur- 
chased the Phoenix Gasoline Refin- 
ery in the Long Lake field, and he 
and his associates are expected to 
enlarge the plant for extended op- 
erations. 


H. W. HAIGHT, manager of opera- 
tions for Standard Oil Co. of Egypt, 
has returned to Cairo following a visit 
to several points in the United States. 
He flew back to Cairo via the lines 
serving the Pacific and Far East. 


A. V. BOURQUE, former president 
of the Petroleum Sales Co., Tulsa, has 
formed his own company under the 
name A. V. Bourque, Inc., to do a gen- 
eral marketing business of petroleum 
and its products. The former com- 
pany has been dissolved. 


ISAAC J. WEST, who has been in 
the Abilene, Tex., office of Lewis Pro- 
duction Co., of Tulsa and Pittsburgh, 
Pa., has been made superintendent of 
the Illinois-Indiana division of the 
company and has been transferred to 
Mount Carmel, Ill. 


DR. L. C. SNIDER, New York. 
N. Y., president of the American 
Association of Petroleum Geologists, 
was a guest of the Rocky Mountain 
Association of Petroleum Geologists 
at a luncheon in Denver, Colo., on 
November 6. 
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meeting. 


and F. C. BLAGG, was in charge of the affair. 








Do You Remember? 
From The Oil and Gas Journal Files 
25 YEARS AGO 

The credit for discoveries of oil pools in Wyoming and 
Montana was due to the energies of the geologists, which 
goes to show that sometimes ‘geological dope,’’ as it is con- 
temptuously referred to by certain old-timers, is not infre- 
quently right. 

Drilling of a deep test in the Chanute, Kans., district to 
ascertain if it is possible to penetrate the Mississippi lime 
and whether oil underlies it, will be watched with interest, 
as this has been one of the moot questions for years in the 
Mid-Continent field. 

20 YEARS AGO 

Peru is to have laws enacted whereby petroleum restric- 
tions will be more stringent in that country. After a short 
time the United States will be the only country in which 
free-for-all oil-seeking privileges will be available. 

The hunt for oil in Nebraska is still on, with a test near 
Red Cloud drilling around 3,700 ft., but with few encourag- 
ing showings. Three or four other tests are being drilled 
elsewhere in the state. 

William N. Davis, of Foster & Davis, Bartlesville, Okla., 
is new president of the Mid-Continent Oil and Gas Associa- 
tion, succeeding J. Edgar Pew, Sun Oil Co., Dallas, Tex. 


10 YEARS AGO 

E. B. Reeser, Barnsdall Corp., was reelected to a third 
term as president of the American Petroleum Institute at the 
eleventh annual convention in Chicago. 

Extent of the Woodbine sand pool opened in East Texas 
by Joiner and others recently still is undetermined. The out- 
look for a large area was dimmed this week when a well a 
short distance southeast of the discovery was shut down at 
3,600 ft. after finding only 1 ft. of saturated sand. Many ge- 
ologists hold the opinion the area is too far east in the basin 
to bring forth much producton from Woodbine sand. 
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LLOYD REARDON, of Petrolia, 
Ont., Canada, has left to take a posi- 
tion with a producing and refining 
company in Trinidad, British West 
Indies. 


N. C. McGOWEN, president of 
United Gas Pipe Line Co., is chair- 
man of the annual Cub parents’ 
pot-luck dinner to be given at 
Shreveport, La., December 10. 


CAPT. H. D. EASTON, JR., inde- 
pendent operator of Amory, Miss., 
has been called to active duty in the 
U. S. Army, and will be stationed 
at Fort Sill, Okla. 


WALTER WARD CLOPTON, pipe- 
line superintendent in the Wichita 
Falls, Tex., district, United Gas Pipe 
Line Co., has been appointed district 
manager there. 


NEAL LAU-BACH, _lubricating- 
plant foreman at Ponca City, Okla. 
for Cities Service Oil Co., has been 
called to New York City for a spe- 
cial assignment at general headquar- 
ters for the parent concern. He ex- 
pects to be away for 90 days. 


U. B. BRAY, independent oil con- 
sultant, Los Angeles, Calif., and G. C. 
RICHARDSON, Indian Territory Illu- 
minating Oil Co., Bartlesville, Okla., 
were session chairmen at the Na- 
tional Fuels and Lubricants meeting 
of the Society of Automotive Engi- 
neers at Tulsa last week. 


RODNEY S. DURKEE, president 
of Lane-Wells Co., and who for sev- 
eral years was comptroller of Gen- 
eral Petroleum Corp., was the prin- 
cipal speaker at a dinner concluding 
the second annual Accounting Insti- 
tute at the University of Southern 
California a few days ago. 
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DON R. JOHNSON, formerly with 
Kingwood Oil Co. at Effingham, II1., 
ig now with Gulf Oil Corp. in the 
Tulsa office, acting as assistant to 
DR. R. S. KNAPPAN. 


WALTER B. PYRON, executive 
vice president of Gulf Oil Corp., 
Houston, Tex., has been granted 
leave of absence to go into active 
training in his capacity of general 
in the Texas National Guard. 


vy. C. SCOTT, in the geological de- 
partment of Texas Co., has been 
transferred from Tulsa to Mattoon, 
Ill. His position in the Tulsa office 
was filled by B. M. MILLER, who 
was transferred here from the com- 
pany’s Mattoon office. 


WILLIAM HUTCHINSON, presi- 
dent of Sands Petroleum Corp., of 
New York, was a recent business 
visitor in the Mid-Continent area, 
where he inspected company prop- 
erties. He conferred in Tulsa with 
N. P. WHALEY, general manager. 


JOHN B. NICHLOS, Chickasha, 
Okla., independent operator and one 
of the more active oil men in the 
southwestern part of the state, has 
donated 64 town lots in a Chickasha 
subdivision to the Oklahoma College 
for Women. The land adjoins the 
campus. 


R. H. HARGROVE, general man- 
ager; M. A. ABERNATHY, vice 
president, and B. M. NOWERY, vice 
president, United Gas Pipe Line Co., 
presided aS chairmen at the com- 
pany’s annual 3-day operating meet- 
ing in Shreveport, La., last week. 
N. C. McGOWEN, president, ad- 
dressed the group. 


THEO A. MORGAN, conservation 
director of the Kansas Corporation 
Commission; E. De GOLYER, con- 
sulting geologist and economist of 
Dallas, Tex., and EARL FOSTER, 
counsel of the Oklahoma Corpora- 
tion Commission, have been made 
chairmen of the regulatory practice, 
engineering and legal subcommit- 
tees, respectively, of the Interstate 
Oil Compact Commission. 





It Can Happen Here 


It happened to the Brothers Guinn. 
The wildcatter’s dream envisions the discovery of an oil 
pool. Now and then such dreams come true, but usually after 
many disappointments. 
But to dream that the 
very first wildcat drilled 
would be a_ producer, 
would open the first oil 
field in a state and 
that the second 
would win a bonus— 
well, that’s beyond the 
limits of probability. 
Yet it happened to the 


Brothers Guinn! 


B. G. GUINN hood in West 


Birl George Guinn was 
born in Healdton, Okla., 
May 31, 1901. His broth- 
er, William Alexander 
Guinn, dates his birth 
from October 3, 
They spend their boy- 
Texas, 
Birl attending school at 
Slaton and William at Sweetwater, Tex. Their early life was 
prosaic as that of the average American boy. 

Their connection with the oil business dates back to 
1930, when they organized the Guinn Drilling Co. Eventual- 
ly they decided to do some drilling on their own hook. About 
that time the now historic Forest City basin lease boom 
broke in all its fury. Lease and land men rushed into the 
Missouri, lowa, and Kansas sectors of that basin, only a few 
paying attention to the Nebraska sector. Among those few 
were the Brothers Guinn. They became associated with 
A. L. Ladner, geologist and seismologist, and upon his rec- 
ommendation and seismic work they staked location for 
their first wildcat well on their 80,000-acre block in Nebraska. 

Their dream came true. They not only opened an oil 
pool, but it was the first discovery in the Forest City basin 
and the first in Nebraska. Eventually, they qualified for 
$15,000 bonus offered by Nebraska for the first oil well to 
produce for 60 consecutive days in the state. 

Birl likes baseball and golf, but right now hasn't much 
time for either sport. He is the public contact man for the 
firm. William remains more in the background, looking after 
the details of their work. Both have families. 


HAROLD I. FRY, of Socony-Vac- 
uum Oil Co. at Caracas, Venezuela, 
and Mrs. Fry are visiting relatives 
at Oil City, Pa. 


GEORGE ROSS, who has com- 
pleted a course of study at the Uni- 
versity of Minnesota, is now work- 
ing in the engineering department 
of the Philgas Division of Phillips 
Petroleum Co. at Pontiac, Mich. 


GEORGE R. PINKLEY, consult- 
ing geologist of San Antonio, Tex., 
discussed “Productive Prospects of 
test Northern Alabama” at the weekly 
meeting of the South Texas Geologi- 
cal Society at San Antonio last week. 


ALEX U. McCANDLESS, president 
of Mahutska Oil Co., and C. C. CAR- 
ROLL, manager of the Illinois divi- 
sion of the Ohio Oil Co., will be chair- 
men of the oil and gas section of the 
program dedicating the Natural Re- 
sources Building on the University of 
Illinois campus at Urbana on No- 
vember 16. 


1894. 

O. D. BRYAN, field gager for the 
Kansas Corporation Commission in 
charge of bottom-hole pressure tests, 
has adopted a method that assures 
promptness on his part in keeping 
appointments with operators in the 
field. He is said to donate $1 to 
the Red Cross for each hour he is 
late in reporting at a well. 


CECIL HAGEN, 
ogist, Houston, Tex., returned this 
week from Ecuador, South America, 
where for the past month he has 
been making a geological survey for 
oil potentialities. He made the trip 
by air, stopping for short periods 
in Mexico, and various places in 
Central and South America. 


consulting geol- 


GEORGE GODDARD, of Bartles- 
ville, Okla., manager of production 
for Cities Service Oil Co., suffered 
a heart attack en route to the A.P.I. 
convention at Chicago and was re- 
moved from the special train at Fort 
Madison, Iowa. CLYDE BRIDGES, 
chief engineer, accompanied Mr. 
Goddard to the hospital where he 
was reported seriously ill. 








GEORGE ECHOLS, president of the Titanic Oil 
Co., Houston, Tex., is spending several days in 
coastal Louisiana watching the outcome of his 
company’s wildcat in Jefferson Parish which is 
showing promise of opening a new field a few 
miles west of New Orleans. 

Shifts: WILLIAM J. ROBERTS, engineer, 
Phillips Petroleum Co., from Vernon, Tex., to 
Fairfax, Okla.; C. H. McCKENNON, superintend- 
ent, Hurricane Petroleum Corp., from Overton, 
Tex., to Beaumont, Tex.; R. H. VENABLE, su- 
perintendent, McClanahan and Venable Oil Co., 
from Tyler, Tex., to Dallas, Tex.; CHARLES T. 
CONRAD, engineer, Gulf Oil Corp., from Cotton 
Valley, La, to Tulsa; W. B. HOGG, engineer, 
National Geophysical Co., from Canton, Miss., to 
Magnolia, Ark.; WORTH B. HURT, geologist, 
Magnolia Petroleum Co., from Meridian, Miss., to 
Sulphur Springs, Tex.; FRANK C. ROPER, geol- 
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ogist, Roper & Todd, from Jackson, Miss., to Hous- 
ton, Tex.; E. L. BIRMINGHAM, engineer, Mar- 
gay Oil Corp., from Jackson, Miss., to Wichita, 
Kans.; R. L. WALES, engineer, Texas Co., from 
New Martinsville, W. Va., to Waynesburg, Pa.; 
WARREN H. WYNN, geologist, Sinclair Prairie 
Oil Co., from Wheeling, W. Va., to Tulsa; DOUG- 
LAS CLARK, engineer, Stanolind Oil & Gas Co., 
from Loyd, Colo., to Denver, Colo.; A. J. ROGERS, 
geologist, Skelly Oil Co., from Falls City, Neb., 
to Tarkio, Mo.; P. T. AMSTUTZ, JR., engineer, 
Phillips Petroleum Co., from Bartlesville, Okla., 
to Great Bend, Kans.; J. F. BERRY, superin- 


- tendent, Phillips Petroleum Co., from Oklahoma 


City, Okla., to Smackover, Ark.; V. C. SCOTT, 
geologist, Texas Co., from Tulsa, to Mattoon, II1.; 
T. D. WALKLEY, superintendent, Oklahoma Pipe 
Line Co., from Viola, Wis., to Tulsa; B. M. NOW- 
ERY, vice president, Union Producing Co., from 
Houston, Tex., to Shreveport, La. 


E. H. BLUM, vice president, Atlantic Refining 
Co., has been named head of the local arrange- 
ments committee for the 1941 meeting of the 
East Texas chapter of the Petroleum Division of 
the A.I.M.E., which will be held at Dallas, Sep- 
tember 25-27, 1941. He will be assisted by R. H. 
McLEMORE, of Sun Oil Co., and CHARLES CAR- 
PENTER, of the Bureau of Mines. 


E. E. De BACK, general superintenden of the 
Coast Recycling Corp., Corpus Christi, Tex., was 
named president of the newly organized Ameri- 
can Recycling Association, which concluded its 
first convention at Kingsville the past week. 
DR. O. L. ROBERTS, director of research of the 
Atlantic Refining Co., at Philadelphia, Pa. was 
elected vice president, and R. L. PEURIFOY, head 
of the department of engineering at the Texas 
Agriculture and Industrial College at Kingsville, 
was elected secretary and treasurer. 
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Representative Mid-Continent Quotations on Crude Oil and Refined Products, Basis Oklahoma (Group 3) 


Volume of Group 3 Gasoline Demand 


Brightens Prospects for Winter 


NFIDENCE that this winter will establish 

a new high for motor-fuel consumption is 
growing daily. Projection of market-demand ideas 
over the entire winter is just now gaining a firm 
following and is largely based on the calls for 
material within the past few days from buyers 
in the northern part of the country. 

Until this week refiners were willing to discuss 
the relatively active immediate market but were 
at least conservative in viewing conditions over 
a longer range. The first week in which liquida- 
tion of gasoline stocks extended this year beyond 
the normal upturn generated mild optimism. The 
second winter week of abnormal demand further 
depleted the ranks of the pessimistic until now 
there are only a few dissenting opinions. 


Prices Still Unsatisfactory 


If refiners could visualize the price structure 
for products moving into step with consumption, 
it would be difficult to subdue optimism. The 
fact is, however, that motor-fuel prices are un- 
satisfactory and conditions hold little encourage- 
ment for improvement through the winter. The 
drab price outlook does not extend over fuel oils 
for there is new evidence seen in the market 
daily that all grades of burning material are 
headed for higher figures. 

Delayed arrival of winter in the northern part 
of the country has retarded any general upswing 
in the fuel-oil market. The northeastern section 
of the country has had its first fuel-oil market 
improvement of the winter, an advance of 0.3 
cent. Part of the elevated price in the northeast- 
ern states can be attributed to the boost in tanker 
rates, although actually the two developments go 
hand-in-hand. 

If there is any slight change in the Group 3 
motor-fuel market it is a turn toward the high 
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Refined Oil Market Barometer 


The volume of gasoline movement this late in 
the season continues to be the feature of petro- 
leum markets throughout the country. Fuel-oil 
sales are gradually attaining winter stature and 
prices are firming on the East Coast and in the 
Chicago territory, the two major consuming dis- 
tricts. Fuels are tightly held by most refiners. 

MID-CONTINENT: Motor-fuel prices are steady. 
Volume of gasoline shipments seasonably high. 

GULF COAST: Refiners are growing restless 
over lull in November coastwise demand. 

CALIFORNIA: Natural-gasoline demand increas- 
ing and fractional price advance expected. 

PENNSYLVANIA: Gasoline firm, fuel demand 
brisk, neutrals firm and bright stocks slightly im- 
proved. 

CHICAGO: Gasoline market resisting pressure. 
All grades of fuel oil in strong position. 











side of current quotations. There is considerable 
low-octane motor fuel offered in the current mar- 
ket at 35g cents but there appears to be more 
refiners holding out for 3.75 cents, the top of cur- 
rent quotations. 

The volume of movement is surprisingly high 
and all marketing circles consistently raise this 
point as the feature of present conditions. The 
movement into Chicago and large consuming cen- 
ters between Oklahoma and the Great Lakes is 
not up to summer caliber, but is substantially 
higher than prevailed a year ago and consider- 
ably above general expectations. 


Abandonment of the subnormal crude-oil post- 
ing by Panhandle Refining Co. and adoption of 


the regular gravity table does not mean the im- 
provement in product prices that it might imply. 
Panhandle reduced the North Texas crude price 
last July when the management declared that it 
could not longer pay more for its raw material 
than obtainable from products. Doubtless the lo- 
cal conditions have improved in the North Texas 
section but return to the regular gravity table 
was dictated by need of protecting supplies. 


Crude May Rule Market 

As conditions in the crude-oil market tighten it 
may logically follow that soft spots in the prod- 
uct prices will firm. It may follow, if producers 
and refiners continue restraint, that product 
prices can be improved even in winter. Elevation 
of gasoline prices in the off-consuming season 
would be contrary to normal expectancy, but so 
is the liquidation of motor-fuel stocks this late in 
the year. 

Natural gasoline is not measuring up to Octo- 
ber conditions. Movement to the Gulf Coast has 
tapered off considerably. Coast refiners are still 
hoping that major companies will close on in- 
quiries which have been in the market for sev- 
eral days and unblock November coastwise move- 
ment. There is no indication, however, that the 
inquiries, which came into the Gulf Coast mar- 
ket in the latter part of October, will result in 
business. Meanwhile, the refineries on the Gulf 
have delayed shipping instructions on natural 
gasoline from the North Texas and North Louisi- 
ana districts, which has backed up stocks and 
turned the local markets there to the soft side. 
Oklahoma quotations for natural gasoline to north- 
ern buyers is unchanged at 2.75 cents. If the 
North Texas market of 2.5 cents for 26-70 natural 
declines there may be a sympathetic slump in 
parts of Oklahoma. 
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Eastern Refined Market Moves 
p to Offset Tanker Advance 


EW YORK, Nov. 12.—Rising tanker rates con- 
N tinued to be the dominant factor in the eastern 
refined-oil markets as virtually all products re- 
flected additional strength in sympathy with the 
higher cost of transportation from the Gulf Coast 
sources of supply, Eight to nine-cent advances in 
tanker rates were made during the past week, im- 
mediately following even more pronounced gains 
in the previous week. 

Ratés in effect at the end of last week were 48 
cents per barrel for gasoline, 51 cents for kero- 
sene and 54 cents for No. 2 heating oil, advances 
of 8, 81% and 9 cents respectively. In the past 2 
weeks Gulf-to-north-of-Hatteras rates have ad- 
vanced 18 cents on gasoline, 19 cents on kerosene 
and 20 cents on light fuel oil. 

Comparative data on the upward trend of tanker 
rates since last summer’s lows follow: 


Gaso- Kero- No.2 


Date— line sene fuel 
Sept. 1 ‘3 18 19 .20 
Sent. 15 eo 19 20 
i ee ee 21 .22 .23 
Oct. 15 er .26 27 
Nov. 1 aise ae A2% 45 
Nov. 9 48 51 54 


The latest advance in rates which boosted that 
of light fuel oil to 54 cents per barrel is attributed 
to the chartering of a tanker by a dealer who needed 
immediate delivery and was willing to pay higher 
rates for it. Another factor hitherto unrecognized 
that may have an important part in the rise of 
Gulf-to-north-of-Hatteras rates is the scarcity of 
tankers in the Venezuela or Aruba-to-north-of-Hat- 
teras trade. Great Britain’s requisitioning of for- 
eign tankers, especially Norwegian, has reportedly 
reduced the number of bottoms available in this 
trade. Among the charters last week was one from 
Venezuela, the 4,922-ton Norwegian 
tanker Fenja, which will make two 
trips from Venezuela to a north-of- 
Hatteras port, the first in late Novem- 
ber, on a rate basis of 30 cents per 
barrel for light crude. Another tanker 
was reported chartered from Aruba 
to north of Hatteras for late Novem- 
ber loading at 32 cents per barrel later 
in the week. It was also a foreign boat. 
The first charter indicated a rise of 
7 cents per barrel in this trade and 
an additional 2 cents was indicated 
by the second charter. 

Four charters were reported in the 
Gulf-north-of-Hatteras trade. Charter- 
ing of a Mallory tanker for early 
December loading on the basis of 45% 
cents for fuel oil and 40 cents for 
light crude not only registered a new 
high for dirty carriers but also indi- 
cated, by the time of loading, the 
tightness of the market. Other char- 
ters reported last week were the 5,- 
020-ton Cities Service Empire, Novem- 
ber loading, basis 38 cents, light 
crude; the 4,018-ton American Trader, 
Prompt loading, basis gasoline, 48 
cents; kerosene, 51 cents, and heating 
oil, 54 cents, and the 5,090-ton Swift- 
arrow, early December loading, basis 
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Week ended November 2, 1940 
Week ended October 26, 1940 ..........0.0.00.2. 
Week ended November 4, 1939 


By J. P. O'DONNELL 


light crude oil 40 cents and fuel oil, 45% cents. 

With the tanker rates continuing upward, all 
products including gasoline were reported firm in 
the eastern market. Despite the comparative late- 
ness of the season, gasoline prices in main are 
holding at late summer levels. Factors accounting 
for this are the sustained demand and the main- 
tenance of withdrawals from storage. As a result 
of steady withdrawals from storage the East Coast 
refining district now has less gallonage stocks on 
hand than at the corresponding time a year ago. On 
November 2, this year, total finished and unfinished 
gasoline stocks on the East Coast were 18,709,000 
bbl. against 19,013,000 bbl. on November 4, 1939, 
a decrease of 300,000 bbl. In view of the unbal- 
anced condition that existed at the beginning of the 
motor-fuel season, the present position of motor- 
fuel stocks in this area represents a worthwhile 
achievement. The effect of continued high demand 
and sustained withdrawals on the price of 72-74- 
octane gasoline at various points on the East Coast 
is shown in the following table: 


Point— Sept. 1 Nov. 1 
NS fn 5k. &-Anarip hd, ous @ Rn Sve . §.50 5.25 
a eee . 5.00 5.00 
Philadelphia ......... pera Stone 5.50 5.25 
EE ree 5.50 5.50 
INN i. ool 5 Seat eee). ch. 05s 6.50 6.50 


Another indication of the comparative firmness 
of the motor-fuel market was the announcement 
by Socony-Vacuum Oil Co., Inc., leading marketer 
in the New York and New England area, that, ef- 
fective Wednesday, November 13, it would raise 
the price of Mobilgas at its bulk plants throughout 
New York and New England, except western New 
York, 0.2 cent per gallon. Some areas in which re- 
tail prices are now unsettled, such as metropoli- 
tan New York, will not be affected by the change. 


A.P.I. Weekly Refinery Statistics 


REFINERY FIGURES FOR WEEK 
ENDED NOVEMBER 9 ARE NOT 
AVAILABLE DUE TO GENERAL 
OBSERVANCE OF ARMISTICE DAY 


Stocks of Crude Oil in the United States 


(BUREAU OF MINES ESTIMATE) 





Figures do not include stocks of heavy, unrefinable California crude. 


263,820,000 barrels 
262,746,000 barreis 
230,994,000 barrels 


The general increasing firmness was also ex- 
tended to fuel oil and No. 2 heating oil was reported 
to have advanced to a range of 4.25 to 4.50 cents 
in tankcar lots. This is an increase of 0.15 cent on 
the low side. Demand for heating oil was reflected 
in withdrawals from storage for the first time in 
the last full week in October. Withdrawals were 
continued in the succeeding week when they 
dropped to 17,788,000 bbl., a decline of more than 
100,000 bbl. Despite these reductions in stocks, how- 
ever, the latter remain well above the level of a year 
ago. 

Heavier fuel oils have been unaffected by the 
increased demand noted in other products and 
prices remain at the same levels that have been 
in effect for months, Bunker C fuel oil remains 
quoted at $1.25 per barrel by major suppliers and 
at $1.15 by smaller companies. Recurring reports 
of renewed activity in Bunker C fuel oil have yet 
to be transformed into better prices. 

Pennsylvania lubricating oils, particularly heavy 
cylinder stocks, were also reported to be enjoying 
an improved domestic demand. Some grades of cyl- 
inder stocks have been advanced and, according 

(Continued on Page 269) 





Gulf Coast Markets 


OUSTON, Tex., Nov. 12.—The expected heavy 
winter-demand for fuel and burning oils still 
had not developed on the Gulf Coast the past week 
but suppliers continued to quote previous prices. 
Strengthening markets on the East Coast are re- 
moving serious threat of any major weakening in 
this area. Higher prices on the East Coast are 
partly induced by the increases in tanker rates that 
make necessary the wider margins be- 
tween the Gulf and Atlantic Coast 
markets. Movement of fuels and burn- 
ing oils during the week was routine. 
There has been some increase in 
gas-oil stocks as a result of the slow 
demand. This was indicated in the 
latest report of the Gulf Coast Re- 
finers Association which shows 1,536,- 
490 bbl., of various grades of distillate 
fuel on hand November 1, as com- 
pared with 1,289,577 bbl. on October 
15. The same report, however, shows 
a decrease in stocks of heavy fuels. 
Market observers state that in view 
of the prospective seasonal increase 
in consumption, stocks are not ex- 
cessive, and some refiners point out 
they would like to have more mate- 
rial on hand. 

The same report recorded a de- 
crease of 274,682 bbl. in gasoline 
stocks during the period. Reporting 
companies had 2,483,029 bbl. of gaso- 
line on hand November 1 as com- 
pared to 3,010,031 bbl. October 1. 

Decreases in gasoline stocks reflect 
the heavy buying from independent 
refiners during the first part of Oc- 
tober. The material purchased was 

(Continued on Page 269) 
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Tank-wagon and filling-station prices on gasoline 
and kerosene furnished by larger marketing firms 


Taxes 
ine quotations given in the 


The gasol 
following tables include the 1%-cent - 


federal tax, as well as state, county, and 
city taxes. The gasoline is the ar 
or standard grade. In most areas lower 
grades and a premium grade also are 
available. 


Standard Oil Co. (Indiana) 
asoline——, Kero. 
tank 
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Pm fr kph fd fh prh fh fh feed fet eh fh hf fh fd fh fh fh dl fh fd 
BB VD HAD RH DAIIH HH AMAA 
CYNBUNWBBDAGCSH$DHLOSCOHOLAL|D 
sb Bw BONG TOUT ab ON Ta a a a 
DANN annannannananannnananannanananannan 


a 
we 
for) 
COSCOSOROODHLANWARODNDODO 


*State tax 2 cents, 1-cent city tax, and 
1%-cent federal tax. tDoes not include 
4-cent state tax. {Does not include 3- 
cent state tax. 

Exclusive of state general sales taxes. 

Discounts to commercial consumers: 
On purchases per month off tank-wagon 
prices: 1,000 gal. or more, 1.5 cents off; 
minimum delivery 25 gal. 


Stanolex Fuel Oil in Chicago 

Effective Oct. 7, 1940, f.o.b. Chica- 
go, tank-wagon prices: Standard heater 
oil, 1-99 gal., 8.75 cents; 100-149 gal., 
7.75 cents; 150 gal. and over, 7.25 cents. 
Stanolex fuel oil No. 1, 1-99 gal., 8.5 
cents; 100-149 gal., 7.5 cents; 150-399 gal., 
7.25 cents; 400 gal. and over, 6.75 cents. 
Stanolex furnace oil, 1-99 gal., 8.5 cents; 
100-149 gal., 7.5 cents; 150-399 gal., 7.25 
cents; 400 gal. and over, 6.75 cents. Stan- 
olex fuel oil A, 1-399 gal., 5.75 cents; 
400-799 gal., 4.75 cents; 800 gal. and 
over, 4.5 cents. Stanolex fuel oil B, 1- 
399 gal., 5.75 cents; 400-799 gal., 4.75 
cents; 800 gal. and over, 4.5 cents. Stan- 
olex Bunker C fuel oil, 1-999 gal., 4.5 
cents; 1,000 gal. and over, 3.5 cents. 


Ohio 
STANDARD = nl OHIO 
asoline——, 
Cons’r_ Di- Kero. 
tank vided Incl. tank 
wag. dir. tax wag. 
Ohio points .... 160 150 55 *9.0 


*Includes state tax of 1 cent. 


Atlantic Coast District 
STANDARD OIL CO. OF — JERSEY 
asoline——, 
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tank . tank 
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Annapolis, Md. 
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Spartanburg 


Price basis to Essolene undivided deal- 
ers: Dealer tank-wagon price less 0.5 
cent per gallon. Price is to commer- 
cial consumers, effective March 8, 1937, 
in Maryland, District of Columbia, and 


PAGE 264 


Prices as of November 12, 1940 


in Arlington and Fairfax counties in Vir- 
ginia; and March 12 in New Jersey: To 
contract accounts purchasing at least 
one full compartment at a time by_ hose 
connection, on _— purchases: From 
2,500 to 100,000 gal., consumer tank- 
wagon price at time and place of deliv- 
ery; 100,000 gal. per year, consumer 
tank-car price plus 0.5 cent per gallon. 
Consumer tank-wagon price generally 
will be equivalent to dealer tank-wagon 
price less 0.5 cent per gallon. 

Effective January 16, 1939, in North 
Carolina the commercial consumer sched- 
ule became as follows: Single deliveries 
of 50 gal. or more, consumer tank-wag- 
on price. Single deliveries of less than 
50 gal., 4 cents per gallon over consum- 
er tank-wagon price. Generally the post- 
ed consumer seal ey price will be 
equivalent to the dealer price, less 0.5 
cent per gallon. The above policy also 
applies in South Carolina, effective Jan- 
uary 23, 1939 


Southern District 
STANDARD OIL CO. (KENTUCKY) 
-——Gasoline—, 
Cons’r Kero. 
tank incl. tank 
wag. . tax wag. 
Atlanta, Ga. .... 14.0 
Augusta 7 
Macon 
Savannah roe 
Birmingham, Ala. 
Mobile .. 
Montgomery 
Jackson, Miss. 
Vicksbu 
Jacksonville, Fla. 
iami cis ; 
Pensacola 
Tampa... eo 
Lexington, Ky. . 
Covington ..... 
Louisville 
Paducah 
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Price basis to tank-wagon consumers, 
effective January 4, 1937, 3 cents per 
gallon below tank-wagon price. 

Montgomery, Ala., has a county tax of 
1 cent per gallon, and a city tax of 1 
cent per gallon on gasoline, in addition 
to state tax, and 1 cent per gallon on 
kerosene. Mobile, Ala., has a city gaso- 
line tax of 2 cents per gallon; Birming- 
ham, Ala., has a city gasoline tax of 1 
cent per gallon; Pensacola, Fla., has a 
city gasoline tax of 1 cent. All are in- 
cluded in the table. 


Pennsylvania and Delaware 
ATLANTIC REFINING CO. 


-—Gasoline——, 
Cons’r Dir. 


c . tax 
Philadelphia, Pa. ; R 5.5 
Pittsburgh ... 13. f 
Allentown 
Erie 
*Scranton 
Altoona 
Dover, Del. 
Wilmington 


HAHN 
nang none 


XE 
a 


Price basis to undivided dealers, deal- 
er tank-wagon price less 0.5 cent per gal- 
Jon. 

Discount on kerosene, 2 cents per gal- 
lon off tank-wagon price on tank-wagon 
deliveries of 25 gal. or more at one time. 

*Voluntary discount of 1 cent allowed 
to dealers only. 


Pacific Coast Territory 
STANDARD OIL CO. OF CALIFORNIA 
asoline——, Kero. 
. Incl. tank 

tax 


~ 
o 


San Francisco 
Los Angeles 
Fresno, Calif. 
Phoenix, Ariz. 
Reno, Nev. . 
Portland, Ore. 
Seattle, Wash. 
Spokane 
Tacoma 


PRAHA AM De 
HOH CHO or or or 


*Includes 5-cent state tax. 

Discount to dealers: On gasoline, off 
tank-wagon price, to 100 per cent deal- 
ers, 3 cents. To commercial consumers: 
On tank-wagon price; on single deliv- 
eries of 40 gal. and over, advance quan- 
tity discount extended at time of deliv- 
ery, 3 cents. Service-station schedule ap- 
plies on single deliveries less than 40 
gal. On kerosene in tank-car, transport- 
truck, and trailer delivery, 3 cents off 
tank-wagon price; plant deliveries to job- 


bers, 2.5 cents below tank wagon. 
March 18, 1939, split dealer discount 
was canceled. 


New York and New England 


SOCONY-VACUUM OIL CO., INC. 
-—Gasoline—, 
Cons’r Dir. Kero. 
tank tank . tank 
wag. 
7.6 


Manhat., Bronx, 

Queens, Brklyn., 

Staten Island . 
Buffalo 
Rochester 
Syracuse a eel Sm 
Portland, Me. _. 
Manchester, N.H. 
Burlington, Vt. 
Boston, Mass. 
Worcester ..... 
Hartford, Conn. . 
New Haven .... 
Providence, R. I. 


Ba ed a 
SSPSSNRNENNNE 
NISCWNWWNTIORO 
oe fra fash fh ph fo oh ff fh oe 
bt et et et et DOD CO CO CO DD 
NH OIE OOH Ih PhO 

tho Be es CATON ROT 

CropeN CrOrcn Or Cr ort 
90 ~I.N1 00 00.00 00 00 00 00-3 =I 
SO WURONMWOI010 


* 
or 


*Does not include 2 per cent city sales 
tax, which is calculated on basis of net 
retail price exclusive of state and fed- 
eral taxes. Metropolitan New York prices 
are undivided dealer prices; others are 
split dealer. 

Effective August 8, 1940, the company 
changed its commercial consumer policy 
in New York and New England to the 
following: 4 

Full compartment deliveries: Accounts 
buying less than 20,000 gal. annually, 0.5 
cent above the commercial-consumer 
price; accounts buying from 20,000 to 
120,000 gal. annually, commercial-con- 
sumer price; accounts buying 120,000 
gal. annually and above, 0.25 cent off 
consumer price. Split compartment de- 
liveries: Delivery of less than a full com- 
partment, 250 gal., commercial-consumer 
price plus 1 cent. Steel-barrel deliveries: 
Commercial price plus 3 cents. 


Rocky Mountain District 
CONTINENTAL OIL CO. 


-——Gasoline——, Kero. 
Tank Incl. tank 
Denver, Colo. .. . vind n 10. 
Grand Junction . 12 
Pueblo 9 
Casper, Wyo. . 
Cheyenne 
Billin 
Butte 
Great Falls 
Helena ........ 
Salt Lake, Utah 
Boise, Idaho .... 
Twin Falls ..... 
Albu’que, N. .M. 
Roswell 
Santa Fe 


ee 
Qu 


4 


1 
1 
1 
1 
12 
1 
1 
1 
1 


CHHOUMMANMOEN 
MINDAAAA DAA HAN 
COMMON Olena ort 


5 
0 
15 
1.0 
2.0 
3.0 

0 
2.5 

0 
6.0 
6.5 
9.5 
8.0 


_ 
PRODRAIAD® 


ee 
on 


9.5 


*Includes city tax of 0.5 cent. +Includes 
state tax of 1 mill. tIncludes city tax of 
1 cent. 

Tank wagon represents price to con- 
sumers. Dealer represents price to deal- 
ers. If no dealer price is quoted, the 
a price applies to all classes of 
trade. 


Central South District 


STANDARD OIL CO. OF LOUISIANA 
asoline——, 
Cons’r Dir. Kero. 
tank tank Incl. tank 
car . tax 4 
New Orleans, La. 14.25 711.0 
Baton Rouge 410.5 
Alexandria ‘ 410.5 
Lafayette ...... 15.00 $10.0 
Lake Charles 
Shreveport a 
Knoxville, Tenn. 
Memphis . 
Chattanooga 
Nashville 
Bristol 


Me 
on 


. 14.75 
14.75 


90 90 00 00 00 G0 00 G0 0 GO 

CHOTOTONOIONONONONo1 
Ab 

ah fh pak ad fe fe ed 

NENENSS 

eoocouce 


Essolene at dealer price less 0.5 cent 
per gallon to undivided dealers. 

tIncludes 1-cent parish tax and 1-cent 
state tax. tIncludes 1-cent state tax. 

Price basis to commercial consumers: 
Effective May 15, 1937, deliveries of 50 
gal. or more in one territory take posted 
consumer tank-wagon price. Accounts 
taking deliveries of less than 50 gal. at 
one time pay posted consumer tank- 
wagon price plus 4 cents per gallon. Gen- 
erally, the —— consumer tank-wagon 
price will be equivalent to the dealer 
price less 0.5 cent per gallon. Kerosene 
prices include 1-cent state tax. 


Effective February 24, 1939, th 
pany reestablished in New Orleans the 
commercial consumer poli On motor 
fuel effective in the rest of the state 

Effective December 12, 1938, the com. 
pany revised its commercial consumer 
policy on motor fuel in New Orleans, ag 
follows: Single deliveries of less than 
50 gal., consumer tank car plus 2 cents 
per gallon 50 to 199 gal., consumer tank 
car plus 1 cent per gallon; 200 gal. and 
over, consumer tank car plus 0.5 cent 
per gallon. 


Oklahoma and Arkansas 
CONTINENTAL OIL Co. 
c—Gasoline— kK 
Tank incl re 


wag. tax 
Texarkana, Ark, ...... 138 5.5 be 3 
5 , 


Fort Smith 12 5.5 
Little Rock 16, r r 
Muskogee, Okla. ...... e 
Oklahoma City 

Tulsa 


Tank wagon Sepuceente rice to con- 
sumers. If no dealer price is quoted, the 
ee price applies to all classes 
of trade. 


Nebraska 
STANDARD OIL CO. OF NEBRASKA 


7——Gasoline—, Kero, 
Tank Incl. 


tax wi; 
Omaha 65 OF 
McCook ne y x 9) 
Norfolk 17. f y 9: 
North Platte .... m 0 
Scottsbluff 0. 


Discounts to commercial consumers 
for tank-wagon deliveries covered only 
by standard commercial consumers cen- 
tract, effective January 1, 1935. 


Texas 


-——Gasoline— , Kero, 

Tank Incl. tank 

. . tax wag, 

Dallas, Tex. .... J : 5.5 6.0 
Fort Worth .... J : 5.5 7.0 
BIOUstON ........ i r é 8.0 
San Antonio . a A 8.0 


STANDARD OIL CO. (INDIANA) 
Tank wagon® 
Oleum spirits ics Com 
V.M.&P. naphtha 
Cleaners’ naphtha 
Stanisol 


*Prices include 3-cent Illinois tax but 
not 1-cent federal tax nor 2 per cent re- 
tail occupational tax. 

Prices f.o.b. Chicago, Each price sub- 
ject to discount of 1 cent per gallon for 
150-gal. lots if covered by contract. 


Tank-Wagon Changes 


Socony-Vacuum Oil Co., Inc., reduced 
the dealer-tank-wagon price of regular 
gasoline 0.3 cent per gallon November 
5 at Albany, N. Y. The kerosene-tank- 
wagon price was advanced 0.2 cent’ per 
gallon at Syracuse, N. Y., October 23 
and at Buffalo and Rochester, N. Y., on 
November 7. 

Standard Oil Co. of New Jersey re- 
duced the consumer tank-car price of 
gasoline 0.5 cent per gallon November 
4 at Annapolis, Baltimore, and Cumber- 
land, Md.; Washington, D. C.; Danville, 
Norfolk, Petersburg, Richmond and 
Roanoke, Va.; Charleston, Parkersburg 
and Wheeling, W. Va. Charlotte, Hick- 
ory, Mount Airy, Raleigh and Salisbury, 
N. C.; Charleston, Columbia and Spartan- 
burg, S. C. The reduction of 0.5 cent 
per gallon in tank-wagon prices was 
applied at all the above points, except- 
ing Annapolis, Baltimore and Cumber- 
land, Md., and Washington, D. C. The 
reduction at Salisbury, N. C., was 1 cent 
to the tank-wagon trade. 

Standard Oil Co. of Nebraska reduced 
the dealer price of regular gasoline 0.5 
cent October 23 at Scottsbluff, Neb. 

Standard Oil Co. of New Jersey re- 
duced the dealer-tank-wagon price of 
gasoline 1 cent October 31 at Salis- 
bury, N. C. 

Standard Oil Co. (Indiana) advanced 
the tank-wagon price of regular gaso- 
line 0.3 cent per gallon at Grand Rapids, 
Mich., November 4 and raised tank- 
wagon price on kerosene at the same 
point 0.1 cent November 3. 

Standard Oil Co. of Louisiana ad- 
vanced the dealer-tank-wagon price of 
regular gasoline 1 cent at Nashville, 

(Continued on Page 269) 
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The quotations are exclusive of the 
federal excise taxes of 1 cent a gallon 
on gasoline and 4 cents a gallon on lu- 
pricating oils. Octane ratings in Middle 
West, Mid-Continent, and Southwest are 
based on A.S.T.M. method of testing. 


Refinery Gasoline 


OKLAHOMA (Group 3)— 
U. S. Motor grades: 


72-74 octane (regular).... .04% .04% 
oS" ae .04 04% 
60 octane and below ..... 03% 03% 
60-62 400 grades: 
72-74 octane (regular). . 04% 04% 
eae .04 04% 
60 octane and below .... 03% .03% 
NORTH TEXAS— 
U. 8. Motor grades: 
72-74 octane (regular).... .004% .04% 
e806 octane ............ .04 04% 
60 octane and below .... 03% .03% 
SO Mo cars As ss ak ones 03% 03% 
NORTH LOUISIANA (Ark. and N. La. 
delivery)— 
U. S. Motor grades: 
72-74 octane (regular).... .04% .05 
QRO6 COUNMO ... 65. 05405. 04% 04% 
60 octane and below .... 03% .04% 


ARKANSAS (Ark. and N. La. del.)— 
U.S. Motor grades: 


72-74 octane (regular) 04% 
60 octane and below .04 
CHICAGO (Based on Group 3)— 
U. S. Motor grades: 
72-74 octane (regular). 045% .04% 
aera 04% 04% 
60 octane and below .... 03% 04% 
60-62 400 grades: 
72-74 octane (regular).... .045 .04% 
63-66 octane ............ 04% 04% 
60 octane and below .... 03% .04% 
PENNSYLVANIA (inland refineries)— 
74-76 octane (regular)...... .06 
TE74 GCOIAME .. occ cscs 05% 


CALIFORNIA (domestic movement)— 


58-60 400, 65 oct. aa higher ret 07% 
64-58 U. S. Motor ........ 04% 06% 


EAST COAST (domestic)— 
U. S. Motor grades: 


New York (Bayonne)* ... .05 .06% 
PRUAGCIBRIA . ww. oe sce 05% .07 
EG ee ee a ee 05% .05% 
Baltimore a ee te 05% 07% 
Charleston, S. C. ........ 06% .07 


*All grades of gasoline % to % cent 
less for barge shipments. New York 
Harbor prices are for New York and 
New England delivery. Prices for New 
Jersey delivery % cent lower. 


GULF COAST (domestic)— 
U. S. Motor grades: 


42-04 OQCUMTD *. ow onc ccs .04 
70-72 octane ............ 03% .04 
68-70 octane 03% .04 
65-67 octane 03% .04 
Natural Gasoline 
OKLAHOMA (Group 3)— 
RN IN secs ose .d a sion 02% 
RAMON TI kb oc eso kcw eee 03% 
NORTH TEXAS— 
Grade 26-70 % 
ee 03" 
CALIFORNIA— 
1585 375-800 ............. 04% 05% 
NORTH LOUISIANA (Ark. and N. La. 
delivery) — 
Grade 26-70 .............. 02% 
Tractor Fuel 
OKLAHOMA (Group 3)— 
40-42 er. 315-325 ib.p., 110- 
flash, 540-550 e.p. 03% .03% 
41-43 gr. 300- 320 Lb. 110- 
125 flash, 500-520 035% .03% 
46-48 gr., 210- 230 ibp. P'480- 
ee QT SS or. Goes 03% .04 
NOVEMBER 14, 1940 


i 


Prices as of November 12, 1940 


Kerosene 
(All kerosene water white) 
OXLAHOMA (Group 3)— 


NS ois a eid a ek iain 68 ve 03% .04 

RS re Bee eate-b o-ececcee les .03% .03% 
NORTH TEXAS— 

ES haa cecaasa seas howe 03% .03% 
NORTH LOUISIANA (Ark. and N. La. 

delivery)— 

SPSS tsk % 4.&:3 so 5S wo ona 03% .04 
ARKANSAS (Ark. and N. La. del.)— 

IE ane o se cis see ee wainila 04% 
PENNSYLVANIA (inland refineries)— 

Moy ks ovesdsnaioks. vale nape eae 04% 05% 

er iitcciiand Canta aier 04% .05 
CHICAGO (Based on Group “a? 

NIN 5) a ca:5 cca eee ae ee 04% 

Ea ee re 03% 04% 


CALIFORNIA (Pac. Coast market)— 
38-43 high burning test .... .04% .05% 


NEW YORK (Bayonne, N. J.)— 


Raa Ee Gor ark ae ani .051 
GULF COAST (domestic)*— 

NM 4s Xisreseaies ccna ainekie as .04 
*Barge price % cent lower. 

Furnace Oil 

OKLAHOMA (Group 3)— 

ee a ee 35, .03 

No. 1 prime white, 38-42 03% .03% 

No. 1 straw, 38-40 ........ 03% .03% 

No. 2 straw, 32-36 ........ .03% .03 

No. 3 zero to 10, 28-32 ... 03% .03 


NORTH TEXAS— 


No. 1 prime white, 38-42 03% 
No. 1 straw, 38-40 03 % 


NORTH LOUISIANA (Ark. and N. La. 
delivery)— 
No. 2, 32-36 03% 


ARKANSAS (Ark. and N. La. del.)— 

No. 2, 32-36 03% 03% 
CHICAGO (Based on Group 

III os 56: each ee os 03% 

No. 1 prime white, 38-40.... 03% 03 5% 

03% 

No. 3, zero to 15, 28-32 03% .03% 


No. 2 straw, eines 
NEW YORK (Bayonne, N. J.)— 


CPE cis. ctics cae «aes s 051 
i. ae ee . 0425 .0450 
EN MR aca das ons ts awa ees .0425 .0450 





*Barge deliveries % to 4% cent under 
above tank-car price. 


Gas Oil and Fuel Oil 


fuel oil per bbl.) 


OKLAHOMA (Group 3)— 
U.G.I. gas oil, under 35 . .02% .03 


(Gas oil per gal., 


No. 5, low pour point, 18-22 72% .77% 

No. 6, 15 and above, 8-14 . .50 55 
NORTH TEXAS— 

U.G.I. gas oil, under 35 .025 .02% 

No. 5 low pour point, 18- 22. a hes 77% 

No. 6, 15 and above, 8-14.. .50 55 


NORTH LOUISIANA (Jirk. and N. Le. 


delivery)— 
10-14 fuel oil, industrial .... -70 
CHICAGO (Based on Group 3)— 
U.G.I. gas oil . 02% .03 
No. 5, low pour point, 18-22 .75 -80 


No. 5, 15 and above, 18-22 60 # .70 
No. 6, low pour point, 10-16 .60 -70 
No. 6, 15 and above, 10-16.. .50 .55 


PENNSYLVANIA (inland refineries)— 
36-40 04% 


CALIFORNIA— 
Los Angeles: 
30-40 gas ; oil, per ee 1.10 1.25 
24 plus diesel, per bbl... .. 1.10 1.25 
24 plus diesel’ unkers) .. .1.20 1.35 
12-16 (bunkers at tidewater) . 65 . .75 
10-16 (cargo — Pere seas + 4d 65 75 
12-17 (tank cars) ............ 50 .75 
10-17 (high a rcs Peco 45 65 
San eae Valley: 
10-18 (tank 2S . 50 .70 
24 plus diesel, per bbl. ......1.10 1.25 
San Francisco: 

24 plus diesel, 2 eee 1.35 1.40 
24 plus diesel unkers)...... 1.40 1.50 
10-16 (bunkers) ............. .75 8 

GULF COAST— 
te 8 Ee nee te 03% .03% 
43-47 diesel .............. 03% .03% 
48-52 diesel ... 03% .03% 
a 035% .03% 
58-and-above diesel ....... 03% .04 
Diesel bunkers ............ 1.50 


Bunker C (bulk cargoes) a .80 

Bunker C (bunkers) ...... .80 
= YORK -weeuene N. J.)— 

“ee 042 .046 

38. 0 30 diesel Setiiti 6c a 

28°30 diesel (tank cars) |... .041 .045 


Bunker C (to cocnmaetin ng 
ships in N. Y. Harbor ....1.15 1.25 
Industrial fuel (tank cars). . 04 





Lighterage charge 5c bbl. additional. 


Bright and Steam Refined 
OKLAHOMA (Group 3)— 





200-210 D, 10-25 ........ 18 

150-160 D, 0-10 13% 

150-160 D, 10-25 13 

100-110 D, 0-10 ........ 13 

100-110 D, 10-25 oe 12% 
Steam refined 

600 dark green (untreated) . 07 
PENNSYLVANIA— 


Bright Stocks (Pennsylvania Grade No. 
8 color, 140-150 at 210, 545-550 — 





sl ere 14% 
Le Ser 13% 
25 pour point ........... 12 13 
Steam refined: 
os te ees Skanes .07 07% 
ins: d Biwi Ps yams Ga .. O08 08% 
600 flash |... bia oe ec 09% 
>, Keen 11 12 
Neutral Oil 
(Vis. at 100° F. gucert te << ee and 
color N.G 
OKLAHOMA (Group 3)— 
0-10 pour point: 
_. . PARereer .08 
BERS ce SA hersik te eaodeat ia ss 08% 
RS ly cs eet 08% 
oe re ben erect ae 10 
I sk So aihna aieara PANG 10% 
Eee 10 
EN igs Sa Sw ecae ee 11 
NS a hd ob Satie eae s 11% 
I soil sycnat Pacers rk aed 12 
ESR aay 12% 
PERC aene esa ore 7 13 
100-2% paraffin ‘oil, 10-25 .. 05% 
10-25 pour point: 
a ie ates 22 a eee a .08 
REA S ipne ta 09 % 
ESA rere res 10 
NEES cacao bowie bs Sis Ata eee 09% 
GULF COAST— 
Pale oils 
Tae es ee area 05% .05% 
BS iio oho RS Bode Bade wie 07% 07% 
EE Sends 8 eee 07% 07% 
RR kia Bo ur ni pstaate + rit 08% 
rs op ass ke Woe ow 085 .08% 
8% 08% 
.09 
I Pin onsite ie Ghat 6 4:1 10% 
Red oils 
-5-6 





Pale oils: 
ss. to 20.64.60 seach a 07% .08 
RR Sa enre oy See .07% .08 
Es nicks cane eae 0% 07% .08 
SE 0 054) 0755 Gs See eee oe 07% .08 
ET: do si wane asnairas 07% .08 


Sees 
TT MLL LT TE LLL LLL! ALLL LLL LLL LLL LEEDS, 


All quotations f.o.b. plant in cars for interstate or export movement except as otherwise noted 


RS Sac etoeat  oo se aaah he cp .09 
ES ee eer 09 
Red oils 
EE ass ke ann. eae wou 07% 
NR iy sd Siloti ds Sib SOR O7% 
Sash yas ose oars 09% 
ES ER Pe rer 09% 
ee er 09% 
NE 6s bbws eee one .09 ? 
ean 9 ao 3.90446 aie 9 .09 
 ., > Sere 09% 
0 eee .09 $ 
ee are .09 
PENNSYLVANIA— 


~ 
a 
~ 


88 


at tt ba hk ft pa dat 


(lL aoe aul ool aul aol 
PRR 


150 vis., at 70° F., 3 color, 400-405 fash: 


Zero pour 


| 19 
200 ra? at Foe mm 3 enter: 
ro pour P point es awe 
10 pour Saar 
15 pour Point . Sar 
BE We DE. So s.c055s005 21 


21 
.20 % 
.20 
24 
ut 
22 
22 


Wax and Petrolatum 


(Prices per pound) 


OKLAHOMA (Group 3)— 
124-126 (A.m.p.) w.c. scale 


02% .03 


PENNSYLVANIA (inland refineries)— 


122-124 (A.m.p.) w.c, scale 02% .03 

124-126 (A.m.p.) w.c. scale 02% 03 
NEW YORK— 

Wax in bags fully refined: 

125-127 (A.m.p.) wax ..... .0560 

128-130 (A.m.p.) wax 0560 .0570 

130-132 (A.m.p.) wax ...... .0585 

133-135 (A:m.p.) wax ...... .0615 

135-137 (A.m.p.) wax .0640 
Crude scale 

124-126 (A.m.p.) w.s. .. . 02% 03 

124-126 (A.m.p.) y.s. 02% .03 
Petrolatum in barrels, carload lots: 

EE 's:0: 0.5 00:4 03.08 .02125 .02625 
mber .. ahha oon 02375 .02875 

Extra amber .......... 02625 .03000 

WE 5 6 9.0.0 5:00 04375 .05125 

Snow white .. 05125 .06000 

MERE ancien lease ine 03375 .04125 

Export Prices 
GASOLINE 
GULF COAST— 

U. S. Motor 03 % 
60-62 400 03 %& 
61-63 390 03% .04 
64-66 375 03% .04 
LOS ANGELES— 

U. S. Motor grades: 

Above 69 octane ; 05% .05 

65-69 octane 05% .05 

60-65 octane : 04% .05 
KEROSENE 

GULF COAST— 

41-43 water white ........ .04 04% 
LOS ANGELES— 

41-43 water white ....... .05 05% 
LUBRICANTS 
(Pennsylvania Grade) 

NEW YORK (f.a.s. in bbl.)— 
Cylinder stocks: 

600 S.R. unfiltered ...... 16 

630 S.R. unfiltered ...... ae 

600 flash, = foe > a 200% 18 

SS. SS ree .20 
Bright .-. 

Light, 25 pour point ... 20% 

NEUTRAL OIL 
200-3 COLOM 2.0... s cc cevcvee » we 
ee 5 os «pas ase 25% 
PARAFFIN WAX 
NEW YORK (prices per lb.)— 

oe NY Ser arr rrr .05600 

125-437 Amp, .:...: 05600 

128-130 A.m.p. . 05850 

See eee 06150 

135-137 A.m.p. 06400 
Crude scale: 

Oe —Ee eee . O2% . 

SE UN es lac veeeonks 02% 03 
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New Buda Hydraulic 
Two-Speed Jack 


The Buda Co., Harvey, Ill., announces the manufac- 
ture of a new model 25H10 hydraulic two-speed jour- 
nal jack. 

As shown by the illustration, it is a compact, de- 
pendable hydraulic jack for work where raising and 
lowering operations must be under complete control 





at all times. It is ideal for working in limited spaces, 
especially desirable for removing railroad-car journals. 
In connection with its moving railroad-car journals, 
it is very fast—doing the same work in one-half the 
time as with mechanical jacks. The capacity of the 
jack is 25 tons with a 6-in. rise. The height of the jack 
closed is 10 in.; weight 45 lb. 

The principal features of this jack are as follows: (1) 
Completely hydraulic, assures complete control of load 
at all times. Safe and easy to operate. (2) Two speeds, 
fast speed for medium and light loads, second speed for 
heavy loads. (3) Positive stop at limit of rise, impos- 
sible for ram to bind in cylinder at limit of rise. (4) 
Rugged construction, ram is made of solid bar stock. 
Base is high-strength malleable iron. (5) Swivel han- 
dle, provides for ease in carrying. 





International Cementers, 
Inc., Organized 


International Cementers, Inc., has purchased the 
physical assets of Pacific Cementing Co., as of Novem- 
ber 1, 1940, and will continue to operate in California 
under the same management and with the same per- 
sonnel as a nucleus for expanding operations both in 
the United States and foreign countries. International 
Cementers, Inc., has also taken over Dowell acidizing 
operations in California, which will be combined with 
the acidizing units formerly owned and operated by 
the Pacific Cementing Co. 

The vice president and general manager of Interna- 
tional Cementers, Inc., R. M. Cook, has assumed the 
management of the new company, and R. Henquet, ex- 
ecutive vice president, will maintain his headquarters 
in the Los Angeles office of the company. 

International Cementers, Inc., a Delaware corpora- 
tion, was formed by Baker Oil Tools, Inc., Byron Jack- 
son Co., Dowell, Inc., and Schlumberger Well Survey- 
ing Corp., and is to have its corporate headquarters at 
Houston, Tex. Directors of the company are: A. P. 
Beutel, N. R. Crawford, and C, Penhaligen, of Dowell, 
Inc.; E. G. Leonardon, R. Henquet, and P. Charrin, of 
Schlumberger Well Surveying Corp.; Frank Champion, 
of Byron Jackson Co.; and T. Sutter, of Baker Oil 
Tools, Inc. 

Officers of the new company are: E. G. Leonardon, 
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president; R. Henquet, executive vice president; R. M. 
Cook, vice president and general manager; N. R. Craw- 
ford, vice president; A. P. Beutel, treasurer; P. Char- 
rin, secretary and assistant treasurer; and C. E. Whit 
ney, auditor. 





BUSINESS NOTES 





Wheeling Steel Corp has announced the appointment 
of Harvey L,. Miller as manager of a new district of- 
fice at Houston, Tex., located at 2508 and 2509 Gulf 
Building, that city. Mr. Miller is well known to the steel 
trade in Texas due to many years of experience 
as representative for other manufacturers. Wheeling 
Steel announced at the same time that I. G. Thompson 
continues as district sales manager at Dallas, Tex. 





Larkin Packer Co., Inc., announces the recent ap- 
pointment of the W-K-M Co., Inc., as export represent- 
ative, with offices located at 74 Trinity Place, New 
York, under the direction of G. M. Stewart. 





C, L. McMullen has joined the staff of the Buda Co., 
of Harvey, Ill. (Chicago suburb), in an executive sales 
capacity, it was announced by R. K. Mangan, execu- 
tive vice president of Buda. Mr. McMullen went to 
Chicago from Madison, Wis., where he was vice presi- 
dent of the Gisholt Machine Co, Before that, he was 
associated with Caterpillar Tractor Co. at Peoria, Il. 





H. H. Timken, Jr., Succeeds Father 


Henry H. Timken, Jr., has been named chairman of 
the board of the Timken Roller Bearing Co., it has been 
announced. He will succeed his father, the late Henry 
H. Timken, Sr., in this capacity and will continue as 
vice president and general manager of the steel and 
tube division of the Timken Roller Bearing Co. Mr. 
Timken has been associated with the company since 
his graduation from Harvard and has been a director 
for 10 years, 

John E. Fick, superintendent of the steel mill, has 
been added to the board. He has been affiliated with 
the Timken company for more than 20 years. 


Graft Appointed Assistant 
Manager of Sales 


Earl N. Graf, former manager of the Pittsburgh 
branch of the John A. Roebling’s Sons Co. has been ap- 
pointed assistant manager of sales, Wire Rope Division, 
with headquarters at Tren- 
ton. 

Mr. Graf, who was born in 
Pittsburgh in 1893, gained 
his first business experience 
with the Carnegie Steel 
Corp., after having spent 3 
years studying metallurgy 
and chemistry at the Carnegie 
Institute of Technology. He 
later became connected with 
the Midvale Cambria Stee] 
Corp. (now Bethlehem Steel 
Co.) in general sales work, 
and then, in 1918, he opened a branch in Philadelphia, 
Pa., for the Beaver Refining Co. 

His first association with the Roebling company came 
indirectly in 1919 when he took over specialized wire. 
rope sales for the Frick and Lindsay Co., a Roebling 
distributor in Pittsburgh. Frick and Lindsay later be- 
came the Frick-Reid Supply Corp. and Mr. Graf re- 
mained as the wire-rope specialist with the new concern. 

In July 1938 Roebling opened a branch Office in Pitts- 
burgh and Mr. Graf was put in charge of wire-rope sales 
and in 1939 became manager of the branch, where he 
remained until his recent promotion. 








Bulletin on Floor Furnaces 


John Zink Co., 4401 South Peoria Avenue, Tulsa, 
manufacturer of gas burners, oil burners, and combi- 
nation of oil and gas burners for the petroleum in- 
dustry, announces the distribution of a new eight-page 
booklet covering John Zink floor furnaces. This floor 
furnace is available in three sizes with capacities of 
25,000 B.t.u. per hour, 50,000 B.t.u. per hour, and 68,- 
000 B.t.u. per hour, The burner used in these floor 
furnaces will operate on natural gas or butane. 
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NEW PLANT OF UNIT RIG IN OPERATION 


The new plant of the Unit Rig & Equipment Co., at 
Tulsa is now in operation. Growth of the company has 
been steady and employment has been greatly in- 
creased, No expense has been spared to bring the 


been stepped up with improvements in machinery and 
full use of over 40,000 sq. ft. of floor space under one 
roof. It is anticipated that ground will be broken soon 
for the construction of a completely new office struc- 


a | 





equipment and facilities up to the highest standard of 
efficiency, enabling the company to employ 200 or 
more men as production requires. 

Manufacture and assembly of the popular Model 


U-10 Unit rig and other oil-field equipment has 
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ture to properly house the executive staff, as well as 
the engineering, purchasing, and accounting depart- 
ments, Location of the new plant property is the en- 
tire block between Denver and Elwood on Archer 
Street in Tulsa’s downtown industrial area. 
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Grant Oil Tool Introduces 
New Shale Drilling Bit 


With the well-recognized fact that only a small per- 
centage of actual drilling formations encountered js 
rock-bit digging, the Grant Oil Tool Co., 2042 East 
vernon Avenue, Los Angeles, Calif., is introducing its 
new roller-cutter shale bit. This new bit utilizes a cut- 











ting effect rather than the grinding method used in 
the ordinary rock bit, with a resulting increase in 
drilling speed and reduction in drilling costs. 

It is declared that one of the outstanding features 
of this new bit is that it is the first cone bit to take 
full advantage of the hydraulic principle, This is done 
by having two center flow beans extend to the bottom 
of the bit, thus allowing circulation to strike the bot- 
tom of the hole without any interference. In addition 
the circulation is also directed over each cutter. 

Another outstanding feature is the design which 
provides a maximum safety element making it next 
to impossible to lose a cutter or any other working 
part. This is accomplished because of the unusual 
ruggedness of the trunion assembly and unusually 
large bearing surfaces. The trunion is an eccentric 
type of one-piece construction which supports both 
cutters from leg to leg. Streamlining in design avoids 
excessive friction and allows maximum flow of re- 
turns. 


Cutters are extra large and properly hard-faced for 
long wear, and are designed to utilize both roller 
bearings for thrust and ball bearings to take the 
radial pressure, thus providing ample strength under 
the hardest going. Specially designed cutters are avail- 
able for each type of shale formation. Dull cutter as- 
semblies are easily removed and replaced by new as- 


semblies. 





Link-Belt “Friction Fighter” 
Bearing Fight Is On! 


Realizing the difficulties encountered in trying to 
distinguish between the series numbers assigned to the 
various types of antifriction bearing units, Link-Belt 





Co., Indianapolis, Ind., is humanizing the presentation 
of its five types by comparing them with prize fight- 
ers and reclassifying the group according to the vari- 
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ous weights of fighters known to the ring. The five 
different types are: Series 100 ball bearings, and Series 
400, 500, 600, and 7200 self-aligning roller bearings. 
The new classifications decided upon are: Flyweight 
for the Series 100; welterweight, Series 400; middle- 
weight, Series 500; heavyweight, Series 600; and alter- 
nate heavyweight, Series 7200. The whole line of these 
bearings will be known as Link-Belt “friction fighter” 
bearings, since the term friction fighter so aptly de- 
scribes a characteristic of the antifriction bearing. 


To obtain more detailed information on Link-Belt’s 
friction fighter bearing units—descriptive matter, il- 
lustrations, dimensions, list prices, weights, engineer- 
ing data—readers interested in the use of such bear- 
ings should send for a copy of a new 88-page data 
book No, 1775, giving all this information and classify- 
ing the five types of bearings as hereinbefore indi- 
cated. The book is free for the asking, and the request 
may be addressed to the nearest office of the company. 
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MacLean Elected Vice President 
of Pittsburgh Equitable Meter 


Colonel W. F. Rockwell, president of the Pittsburgh 
Equitable Meter Co., has announced the election of 
A. D. MacLean to the vice presidency of the company. 

Mr. MacLean is a grad- f eT 
uate of the school of engi- 
neering, Harvard Univer- 
sity. Immediately upon re- 
ceiving his degree, he en- 
listed in the Army Air 
Service Corps, serving 
therein until the Armistice 
in the World War. His 
first connection in industry 
was with the Ashton 
Valve Co. of Cambridge, 
Mass., as chief draftsman. 
He later accepted a posi- 
tion with the engineering 
department of the new De- , lineata 
parture Division of General A. D. MacLean 
Motors Corp. and was subsequently promoted to become 
assistant chief engineer. 

In 1926 Mr. MacLean joined the EMCO organization 
as chief engineer, which position he has filled until 
the present date. Mr. MacLean is well known in indus- 
try as an author and lecturer on technical subjects. 





New Brown Unit Protects 
Against Flame Failures 


The Brown Instrument Co., a division of Minne- 
apolis-Honeywell Regulator Co., Philadelphia, Pa., an- 
nounces a safe and reliable method of protection 
against failure of 
oil, powdered coal, 
and luminous gas 
flames by the re- 
cently developed 
Brown Protectoglo, 
photo-electrode sys- 
tem. The photo-elec- 
tric principle used 
in the new unit 
avoids the neces- 
sity of placing a 
metallic electrode 
in the high temper- 
ature flames, but 
retains the guick 
response feature 
which is character- 
istic of thermionic 
systems. 

The function and operation of the photo-electrode is 
quite similar to the familiar Brown flame-electrode 
Protectoglo system. The principle difference lies in 
its method of flame detection. Instead of using a 
metallic electrode, the Brown Protectoglo, photo-elec- 
trode system detects the presence of a flame by means 
of light emitted when a burner is in normal operation. 





The heart of the system is essentially a light-sensitive 
device. In operation, the light from the flame is 
directed upon a photo cell. This results in a small 
flow of current through the cell which is amplified 
by a vacuum tube circuit until of sufficient magnitude 
to close a relay. Through the relay contacts, the main 
fuel valve is energized. The response of the system 
to flames of different luminosity may be changed on 
the job by means of a sensitivity adjustment. With 
this adjustment in the maximum position, the unit 
will easily respond to the light of a candle, while at 
the other extreme, with the adjustment at the mini- 
mum position, no amount of light will close the relay. 

To prevent transient flame disturbances from caus- 
ing unnecessary shut downs, the system has been 
designed to provide a time lag in the relay operation. 
This time lag is provided by the discharge of a small 
capacitor at the right of the sensitivity adjustment. 
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WELL EQUIPMENT CELEBRATES SIXTH ANNIVERSARY 


Well Equipment 
Manufacturing Co., 
Houston, Tex., in ob- 
servance of its sixth 
anniversary recently, 
celebrated with a ban- 
quet and dance at 
Golfcrest Country 
Club, Houston, as 
guests of C. K. Still- 
wagon, president. The 
annual sales _ confer- 
ence of the company 
was also held in con- 
junction with the an- 
niversary, with rep- 
resentatives from dis- 
tricts throughout the 
country in attendance. 
Coincidental with the 
company’s sixth anni- 
versary a sizeable expansion program in the office 
building and plant was completed, giving the organi- 
zation more than 11,000 sq. ft. of floor space. 





Refractories Booklet Issued 


“World-Wide Refractories Service” is the title of a 
40-page booklet issued by General Refractories Co., 
Philadelphia, Pa. This book is printed in both English 
and Spanish. It covers all the major types of refrac- 
tories and their uses and includes 10 pages of tables 
of sizes, weights, volumes and general data as are usually 
required in the use, application and purchase of re- 
fractories. 
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PATENTS — TRADE MARKS land, 3 mi. E Ward Gulf-Western drilling. ANDREW J. BARRETT tion Engr.; 15 yrs. experience in pw per 
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For Sale—Equipment 


For Sale—Equipment 


For Sale—Equipment 


For Sale—Equipment 





FOR SALE 


One gasoline drilling rig with two 
85 H.P. Waukesha motors and unit- 
ized draw works complete. 

300 sets 3” A.P.I. tool joints. 

10,000 Ft. 7” O.D. 26# seamless 

once run. 
5 000 Ft. 4%” O.D. seamless dril! 
pipe equipped with both regular 
and full hole tool joints. 

In addition to the above we have 
20,000 Ft. screw line pipe in Okla 
homa; also drilling rig capable of 
drilling to 6500 feet, complete stock 
of line pipe, casing, drilling and 
pumping equipment. 


Wire, Write or Phone for Prices. 


Louisiana Iron & Supply Co. 











Shreveport, La. 
= 


LIQUIDATING BARNSDALL REFINERY—OKMULGEE, OKLAHOMA 
Will Sell All or Any Part 


Prices Quoted Where Located or f.o.b. Cars 


—Send us your Inquiries— 


New, Complete Inventory Will Be Available Immediately 
Send Us Your Name and Address 


SONKEN-GALAMBA SUPPLY COMPANY 


W. C. Berry and H. J. Galamba 


Riverview at Second, Kansas City, Kansas 


Robt. W. Duden 
2100 S. Union, Tulsa, Oklahoma 
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Type: Alcorn suspended wall and flat 
roof arch. 140 tubes. Tubes Nos. 1 to 
82, inclusive—3"” OD X 5/16" mini- 
mum wall; 23’ 5” long. Tubes Nos. 83 
to 140 inclusive—342"" OD X %" mini- 
mum wall; 23’ 5” long. 


Composition of Tubes: Roof of heating 
section, floor and roof of soaking sec- 
tion are hot finish seamless carbon 
steel with 2% chrome, .5% Molyb- 
denum. As per manufacturer's stand- 
ard specifications No. 100 (7-35), all 
| others same except no Molybdenum. 


1446 Guinotte 
Kansas City, Mo. 





MUST VACATE PREMISES 
Will Sacrifice 


ALCORN REFORMING FURNACE 


Practically New—Built 1935—In Service Short Time 
Former Shell Refinery—Arkansas City, Kansas 


WILL SELL UNIT COMPLETE—OR MAJOR SECTIONS SEPARATELY 


Description 


New 3” OD x 23’5” carbon steel, Moly AASM 200, and 
Cedarmoly cracking tubes. 


BROWN-STRAUSS CORPORATION 


Representative at Arkansas 
City Office at all Times. 


Type of Return Bends: Key box type, 
part are key B-8850 and part key 
B-8846, all are series 7000. All Corner 
Fittings, Return Bends, Plugs, Screws 
and Rings are of K-4 Alloy or 4%-6% 
Chromium and .5% Molybdenum. Key 
B-8850 are 3” X 5%"; Key B-8846 are 
3%" X 6%". 


No. and Type of Burners: Sixteen con- 
centric gas and oil burners, eight on 
each side of furnace. 


Dimensions of Furnace: 3C’0" Xx 30'0” 
x 124". 


Arkansas City, 
Kansas 











REFINERY GATE VALVES 
Reconditioned and Tested 


STEEL and CAST IRON 
O.S.4Y. Flanged and Screw End 


ALL STANDARD MAKES 
Largest Stock in Midwest 
We save you half 
West Tulsa Pipe and Supply Co. 


LD. 635 P.O. Box 1865 
TULSA, OKLAHOMA 
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25 K.W. and 40 K.W. Gas Engines, 220 
volts, D.C. Two 100 K.W. Gas Engine- 
Generator Sets, 220 volts, D.C. 7x6 Inger 
soll-Rand ER-1 Air compressor. Six-inch 
Oster Pipe Threading Machine. Also large 
stock of lathes, pipe machines, milling 
machines, etc. Send for our list. 

Terms to suit. 
CINCINNATI MACHINERY & SUPPLY CO 
26 West 2nd St., Cincinnati, Ohio 


SIDEBOOMS FOR SALE 
1 Cat 30 Sideboom, 1 T-40 Sideboom, 
excellent condition, priced reasonable. 
ready to work. Terms can be arranged. 
Write F. C. Ewing, P. O. Box 2552, 
Houston. 














ONE 7’ x 12’ two-door steel tool house 
Que 4 in-line roller bearing crown blor' 
with 36” manganese steel sheaves on 20” 
ream. A-1 shape. 1300 Ramsey Tower 

shoma Citv, Oklahoma. 


TRACTORS 
Caterpillars, crawler type, size “35,” $375; 
size “65” with nigger-head winch, $750; 
Caterpillar RD8 with bulldozer, $2000; Al- 
lisChalmers Model L with bulldozer $1750. 


Guaranteed, slightly used. O. C. Evans, 
Mt. Sterling, Ky. 
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YOUR dependable and cheapest source 
of supply! 

Tank & Freight Cars: any kind 
Tank & Freight Car Repair Parts; al 
kinds Locomotives; all types 
Relaying Rails 
Perhaps we can supply your re- 
quirements and— immediately! 
OTHER MACHINERY AND 
EQUIPMENT TOO! 
Destination inspection if desired! 
IRON & STEEL PRODUCTS, INC. 
13412 S. Brainard Ave., Chicago, Ul. 
“Anything containing IRON or STEEL” 
Ask to be placed on our various 
mailing lists. 


























NOTICE — CABLE-TOOL CONTRAC- 
TORS, Save money; good used wire lines. 
All sizes up to 5,000 ft. long. See us be- 
fore you buy. General Tool & Supply Co., 
P.O. Box 4387, Oklahoma ‘City, Oklahoma. 


FOR SALE—USED BOILERS 
3 90HP-225SWP Acme Oklahoma City 
LUCEY PRODUCTS CORPORATION 
TULSA 


TWO WELL SERVICING UNITS, one 
30 and one 60 model Caterpillar tractors 
with Cardwell and Hopper winches re- 
spectively, A-1 condition, priced reason- 
ably with terms. Paul Rutledge, 424 N. 





Cincinnati, Tulsa, Okla. 





CRUDE-OIL PRICES IN REPRESENTATIVE FIELDS 


Complete crude-price schedules are 
now being published in the first issue of 
each month. The last complete schedule 
was published in the October 3 issue. 
All changes in crude-oil-price schedules 
will be published completely in the first 
issues following the announcement of 
the changes. Following are representa- 
tive crude-price schedules in barrels 
(42 gal.): 





Nis ke kaha Slant k Wee $1.10 
en ang Sukie 6 lee > 01a 1.27 
Te | a ae 1.03 
Smackover, Arkansas, heavy .73 
PSR SD ee 1.15 

Pecos County, Texas ............ -78 
Lance Creek, Wyoming ......... 17 
Bradford, Pennsylvania .......... 185 


Gravity Schedules 
Top prices include all gravities above 
zrades designated, and low prices include 
all gravities below grades designated: 


Hill, Oklahoma, Coast, 
California* Kansas Texas 
Ss Gulf 
14-14.9 . 65 aus 
15-15.9 . 65 
16-16.9 . 65 
17-17.9 . 65 
18-18.9 . 65 
19-19.9 . .69 $0.86 
20.9 . -73 $0.70 88 
21-21.9 . .78 on .90 
22-22.9 . 82 74 92 
23-23.9 . .86 76 94 
24-24.9 . .90 78 .96 
5-25.9 . .95 .98 
26-26.9 . .99 82 1.00 
27-27.9 . 1.03 84 1.02 
28-28.9 . 1.07 86 1.04 
29-29.9 . 1.10 88 1.06 
30-30.9 . 1.14 90 1.08 


31-31.9 . 92 1.10 
32-32.9 94 1.12 
33-33.9 . 96 1.14 
34-34.9 . 98 1.16 
35-35.9 . 1.00 1.18 
36-36.9 . 1.02 1.20 
37-37.9 . 1.04 1.22 
38-38.9 . 1.06 1.24 
39-39.9 . 1,08 1.26 
40-40.9 . 1.10 1.28 


lien mn 1, 1940. 
Crude-Oil Price Changes 


South Penn Oil Co. increased Brad- 
ford-Allegany, Southwest Pennsylvania 
and Eureka grade crudes 15 cents per 
barrel effective November 12. 


Eastern States 
SOUTH PENN OIL Co. 
(Effective November 12, 1940) 
Pennsylvania Grade oil in National 
Transit lines (Bradford field) .. $2.00 
Pennsylvania Grade oil in South- 





west Pennsylvania lines ......... 1.65 
Pennsylvania Grade oil in Eureka 
gs )}° -) | > _—ePPreeerrS 1.59 


Corning grade oil in Buckeye Pipe ; 
efi.) eee 1.12 
Retroactive to November 1, Panhandle 

Refining Co. returned to the regular 

gravity scale crude-oil price posting in 

the North Texas district, less the actual 
cost of transportation, In effect, the 

Panhandle restored the regular gravitv 

scale at the refinery instead of at the 

well. The company abandoned its fiat 

“at the well” posting of 75 cents per 

barrel which had obtained since July 16. 





Gulf Coast Markets 


(Continued from Page 263) 
scheduled to be meved before Novem- 
ber 1. There was some additional 
movement of gasoline the past week 
on earlier sales, including one cargo 
of gasoline to Japan. 

The inactivity prevents gasolines 
from taking a firm stand, and quo- 
tations are subject to concessions. 


New York Markets 


(Continued from Page 263) 
to indications, all heavier oils may 
witness further increases. The pos- 
sible improvement in bright and cyl- 
inder stocks would reverse the for- 
mer relationship with neutral oils 
which up until the present were well 
maintained. The improved position of 





cylinder stocks is linked to the re- 
cent improvement in industrial ac- 
tivity since industry is a large con- 
sumer of heavy lubricating oil. 





Tank-Wagon Changes 


(Continued from Page 264) 
Tenn., November 6. On November 4 
the company reduced tank-wagon and 
tank-car prices of regular and premium 
gasolines 0.5 cent per gallon in Tennes- 
see, Arkansas and Louisiana, except at 
points previously subnormal. Reduc- 
tions applied to Baton Rouge, Alex- 
andria, Lafayette, and Lake Charles, 
La.; Knoxville, Memphis, Chattanooga, 
Nashville, and Bristol, Tenn., and Little 
Rock, Ark. Reductions in the dealer- 
tank-wagon price of 0.5 cent per gallon 
were applied to Baton Rouge, Alex- 
andria, Lafayette and Lake Charles, La. 
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Abercrombie Pump Co. g 
AC Spark Plug Division of Gen- 
e Motors pt — 
Acme Fishi gna 241 
Acme Gas Lift ‘tae 163 
Aero Exploration " eae 
Air Reduction Sales Co. oe 
Alco Iron Works 
Alco Products Division of Ameri- 
n Locomotive Company ...... 11 
Allis-chalmers Mfg. Co. . 
Allison, J. 
yw ally Blower Corporation 
American h Corporation 
American Cable Division of Amer- 
ican Chain & Cable Co., Inc. ; 
American Cast Iron Pipe Company 
American Hoist & Derrick Co. 164 
American Iron & Machine Works 
American Lecithin Co., Inc. 135 
American Locomotive Company, 
Diesel Engine Division 174 
American Meter Company 193 
American Roller Bearing Co. .. 116 
American Rolling Mill Co., The 
American Steel Wire qomeew 20 
Armstrong Bros. Tool C ; 
Armstrong Machine Works 38-246 
Ashcroft Gauge Division .. .14 
Athey en Wheel I 
Auer, C. L., and 
Austin-Western Road. “Machinery . 
Axelson Manufacturing Company 


B and M Construction Corp. 
Baash-Ross Tool Company 172 
Babcock & Wilcox Tube mee 


The a 
Badger & Sons Co., E. B. . .156-204 
Baker Oil Tools, Inc. 
Baldwin-Duckworth Division 

Chain Belt Com 
Bantam Bearings 
Baroid Sales Division, 

Lead Company 
Barret, William M., : 
Beaird’ Corporation, J. B. 
Bethlehem en gp ensnd 
Bethlehem Stee’ 

Braden Steel Corporation 
Brance-Krachy Co., 
Brauer Machine & _ Com- 
pany 
Brewster Company, The 
Bridgeport Machine Company, The 
Bristol Company, The 214-215 
Broderick & agg Rope Co. : 
Brodie Co., Ralph 
Brown Instrument Compa The 34 
Bruning, Charles Co., 
Buchanan, Al, Drilling = 
Buck Clamp Company 
Buckeye Traction Ditcher Co. 
Bucyrus-Erie Co. ...... 
— Co., The .. 
a Battery Co. 
urke-Greis Oil Corp... .... 
Butler Manufacturing Co. .. 
Byron Jackson Co. 


170 


National 
. .220-221 
258 
236 


6 


Cable, Jo H. 

Cameron Iron Works, Inc. 

Cardwell Mfg. Co., Inc. 

Carey Company, The Philip 7 

Carnegie-Illinois Steel Corporation 40 

Cast Iron Pipe Research Associa- 
tion, The 76 

Caterpillar Tractor Co. oe 

Cavins Compan y 

Century Electric Company 

Cessna Aircraft Company . 

Chain Belt Company 

Chaplin-Fulton ie Co., Inc. 

Chapman Valve Mfg. Co., The . 

Chevrolet Motor Division, General 
Motors Sales Corporation cats 

Chicago Bridge & Iron Company 


Chiksan Tool Co. 

Clark Brothers Company ..... 
Classified Advertising 
Cleveland Trencher Company ... 
Climax Molybdenum Company .. 
Columbia Steel Company . .20-40-147 
Columbian Steel Tank Co. 119 
Continental National Bank of — = 


197 


Worth 
Continental Motors Corp. 
Continental Oil Co. 
Continental Supply Company, 


Cooper-Bessemer Corp., The 
Core Laboratories, Inc. 
Crane Co. 

Cummins Engine Co. 
Crutcher- ae Ss 
Curtin, & Co., The 


D 


D & M Machine Works 

Darling Valve & Mfg. Co. 

Davis Regulator Mfg. Co., The ... .200 
Dayton Rubber a Co., The 


Deep Rock Oil Corp. . 2 
Dempsey-Wilson Construction Co. 
Diamond Chain & Mfg. Co. 

— Division, Chrys er Corpora- 
Dowell Incorporated 


Dresser Co., The 
Drilling Batlpenent Directory . 
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Elastic Stop Nut Corp. 
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Emsco Derrick & Equipment Com- 

pany .Inside Front Cover 
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First National Bank of Fort Worth 173 
First National Bank in Houston 146 
First National Bank & Trust Co. 
of Tulsa, The .. 142 
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Gardner-Denver Company 18 
Garlock Packing Company, The 
Gaso Pump & Burner Mfg. Co. 
Gasoline Products Co., The 
Gates Rubber Co., The 
Gatke Corporation 170-247 
General American Transportation 
Corporation—Terminal Division 138 
General Electric Company 32 
General Paint Corporation. . 180 
General Power, Inc. 
Geological Scientific Service Com- 
pany .. ; : 
Geophysical Service, Inc. ‘121 
Gilmer Company, L. H. 2 
Girdler Corporation, The . 14 
Glidden Company, The 135 
Goodall Rubber Co. .127 
Goodrich Company, B. F., The.. 3 
Goodyear Tire & Rubber Co. : 
Gott, H. P., Mfg. Co. ; 149 
Graver Tank & Mfg. Co., Inc. 35 
Gray Processes Corporation, The 44 
Great Lakes Steel Corporation 
Green Head Bit & Supply Co. 
Guiberson Corporation 
Gulf Oil Corp. 
Gulf States Utilities Co. 


H 
H & M Pipe Beveling Machine Co. 
Halliburton Oil Well Cementing 


149 


‘258 
246 


'148 
165 


Co. 
Hanlon- Buchanan, Inc. 
Harley Sales Co. ‘ 
i tele .154 
Harris, a 
et Me Steel 7 + oe eel 
Hazard Wire Rope Division of 
American Chain Cable Co., 
Inc. ... ....Inside Back Cover 
Helmerich & Payne, Inc, .153 
Hewitt Rubber Corp. 
Hill-Hubbell & Co. 
Houston Engineers, Inc, 
Houston Oil Field Material Co.. 141 
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Hughes Tool Co. 
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a an Engineering Co. 
Inferno Co., e 
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International 
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Jadson Motor Products Company 

Jarecki Manufacturing Company 

ee Brothers Manufacturing 
‘0 

Jerguson Gage & Valve Co. ..... 

Johns-Manville Corporation. . 

Jones Company, The S. M. 

Jones & Brooks, Inc. 

Jones & Laughlin Steel Corpora- 


Kellogg, M. , Company, The. 168-207 
Kennedy Valve Mfg. Co., The ....184 
Kerotest Manufacturing Comaeny 
Keuffel & Esser Co. .. 36 
Key Company . 

Kobe, Incorporated 


L 


Laminated Shim Company, Inc. 
Landis Machine Company, Inc. . 4 


Lane-Wells Company ne 
Larkin Packer Company, Inc. ... 
Layne & Bowler, Inc. 

Leeds & Northrup Co. 

Le Roi Company . 

Leschen, A., & Sons, Rope Co. 
Lincoln Electric Company, The 
Line Scale Co., Inc. 

Link-Belt Company 175-177 
Lockheed Aircraft Corporation. .137 
Lone Star — Corporation. . 
Long, S. A., Co., 

Lucey Export Teeepenniion 

Ludlow Valve Mfg. Co., The .... 
Lufkin Rule Co. ... 

Lummus Co., The ... 

Lunkenheimer Co., The 


Mc 


McEvoy Company 
“a Working Barrel we  " 


pany 
Macwhyte Co. 
Magnolia Airco Gas Products Co. 1 
Maloney Tank Mfg. Co. 
Manhattan Rubber Mfg. Division 
Manning, Maxwell and Moore, 
Inc. 146 
Marley Company, The 
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Marsh, James P., Corp. 
Martin-Decker Corp. .. 
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Medart Company 
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Mercoid Corporation 
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— Engineering Co., 
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Mid-Continent Petroleum Corp. 
Mid-Continent Pump Supply 
Mid-Continent Supply Company ; 
Midwest Piping & Supply Com- 
pany, Inc., The 134 
Miller Sand ‘Pump Co. 
Mission Mfg. Co., The 178 
Monsanto Chemical Company. . 24-33 
Morse Chain Company 106 
Murray Rubber Company 
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National Bank of Tulsa 

National Carbon Co., Inc. 
National Steel Corporation ....... 
National Supply Co., The .. 
National Transit Pump & Machine 


Co. 
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Newman, Hender & Co., Ltd. 
Norton Company 
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Parkhill Truck Co. 
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Penberthy {atector Co. 
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a 
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Pure Oil Co. 


The Oil Man’s Calendar appears on Page 80 
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Rellly Forge & Engineering Co. 
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Thornton Tandem Co. 
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